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INTRODUCTION 


A.  WHAT  REL  IS 

A- 1 . REL  (RAPIDLY  EXTENSIBLE  LANGUAGE  SYSTEM)  is  a complete  software 
system  designed  to  facilitate  natural  and  easy  interaction  between  a 
user  unskilled  in  programming  with  the  computer.  It  is  designed  to 
support  work  witli  specialized  data  bases,  and  for  this  purpose  it 
allows  the  user  to  manipulate  the  data  bases  by  introducing  changes 
and  extensions  in  the  data  bases  themselves.  It  also  provides 
languages  for  communication  which  can  be  modified  and  extended  by  the 
user  in  facile  and  natural  ways.  The  architecture  of  the  system  is 
fully  described. in  Reference  3. 

A-2.  'The  principal  language  in  the  REL  system  is  REL  English,  which 
is  the  subject  of  this  book.  It  can  generally  be  characterized  as 
a technical  dialect  of  natural  English,  with  some  restrictions  on 
the  constructions  that  can  be  used,  and  with  some  restrictions  on 
colloquial  usages.  Elegance  and  I lucncy  is  certainly  lar  less 
important  here  than  usefulness  and  ease  of  adaptability  to  specialized 
technical  jargons. 

The  ways  of  changing  and  extending  a user's  language  and 
data  to  adapt  it  to  his  needs  are  extensively  illustrated  in  the  text. 

Arithmetical  capabilities  are  also  illustrated. 

A-3.  An  important  part  of  the  architecture  of  the  system  is  that  it 
allows  the  user  to  have  several  versions,  either  containing  different 
data  bases  and  languages  or  copies  of  his  own  data  base  and  language. 
Having  a backup  copy  and  a working  version  is  quite  essential  if  one 
introduces  changes  and  extensions  in  the  language  and  data  base. 

How  versions  can  be  managed  by  the  user  is  amply  discussed 


I 
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and  i I lust  rated. 


A-4.  In  order  to  make  natural  communication  possible,  response  times 
are  of  great  importance.  A lot  of  attention  has  been  devoted  to  this 
problem  in  the  design  of  the  system.  The  result  is  that  we  have 
achieved  an  average  of  three  to  four  seconds  response  times  for  complex 
questions  under  good  machine  conditions,  that  is  when  the  load  is  not 
very  heavy. 

B.  THE  PURPOSE  AND  ORGANIZATION  OF  THIS  BOOK 

B-l.  This  book  is  intended  as  an  illustration  of  the  capabilities 
of  REL  English.  Examples  are  provided  of  typical  sentences  that  can 
be  used.;  But  exhaustive  coverage  is  clearly  impossible. 

It  is  recommended  that  the  user  become  acquainted  with  the 
whole  book  on  a preliminary  basis  before  starting  on  specific  examples. 
Although  an  attempt  lias  been  made  at  proceeding  from  simple  to  more 
complex  sentences,  this  was  noi  always  possible.  For  instance,  verbs 
are  used  early  in  the  text,  in  sentences  that  appear  quite  simple, 
but  the  discussion  of  how  verbs  can  be  introduced  by  the  user  is  later 
in  the  text. 


B-2.  The  organization  of  the  book  is  meant  to  facilitate  working  with 
a data  base  familiar  to  the  user,  first  through  providing  examples  of 
the  types  of  questions  and  commands  that  can  be  used.  And  second, 
through  providing  means  .and  examples  of  how  a given  data  base  and 
language  can  b>  modified  and  extended. 

Also  provided  is  an  illustration  of  how  an  unfamiliar  data 
base  can  be  approached. 

The  protocols  (i.e.  interactions  with  the  computer)  which 
constitute  the  examples  are  all  actual  printouts  from  the  terminal, 
and  their  quality  unfortunately  often  leaves  much  to  be  desired. 

Lines  have  been  numbered  in  the  protocol  for  easy  reference 
to  the  discussions. 

In  some  cases,  mistakes  in  typing  are  corrected  by  the  " 
character,  as  will  easily  be  observed. 


I lie  "prompt"  character  which  is  typed  in  the  computer, 

is  sometimes  missing  in  front  of  questions  or  commands.  This  is  simply 
due  to  the  manipulation  of  paper  as  the  examples  were  being  collected. 

Portions  of  some  pages  are  left  blank,  and  some  blank  pages 
are  provided  to  allow  the  user  to  take  notes  when  working  with  the 
book. 

C.  THE  STATUS  OF  THIS  BOOK  RELATIVE  TO  THE  STATUS  OF  THE  SYSTEM 

This  book  represents  the  status  of  the  system  as  of  several 
months  ago.  In  many  cases,  limitations  in  grammar  that  the  user  will 
encounter  have  already  been  eliminated.  The  same  is  true  of  bugs. 

Some  capabilities,  for  instance,  the  ways  of  introducing 
verbs,  have  been  considerably  extended. 

The  reason  for  this  datedness  is  that  we  "froze"  a version 
of  the  system  at  a certain  point,  that  is  no  corrections  or  improvements 
could  be  introduced  to  it.  This  freezing  was  done  in  order  to  ensure 
that  the  book  will  correspond  to  the  system  which  it  describes. 

At  tlie  same  time,  however,  work  progressed  on  another  version 
of  the  system,  which  is  now  considerably  advanced  beyond  the  status 
of  the  system  represented  in  the  book. 


I.  AN  REL  SESSION 


The  initiation  of  an  REL  session,  i.e.  the  access  to  the  REL 
system,  clearly  depends  on  the  particular  computer  system  configuration 
that  one  is  using.  The  same  applies  to  tiie  characteristics  of  the 
specific  computer  device  which  provides  the  access  with  respect  to  such 
capabilities  as  character  or  line  deletion,  error  correction,  or  sending 
of  the  request. 

As  an  example  of  the  initiation  of  a session  the  logon 
procedure  at  Caltech  is  used  in  the  protocol  below.  REL  is  operating 
at  Caltech  on  the  HIM  370/158  in  time-sharing  mode  under  TSO.  The 
access  is  via  Texas  Instruments  Silent  700  terminal  through  which  all 
of  the  protocols  were  obtained. 


LOGON  PMN/REL  SIZE<198> 

PMN  LOGON  IN  PROGRESS  FiT  13:18:48  ON  JANUARY  18*  1978 

NO  BROADCAST  MESSAGES 

READY 

b REL  NUM  < 3> 

PLEASE  IDENTIFY  YOURSELF. 

PEL SYS 

COMMAND  LANGUAGE*  PPOCFFD. 

>D I RECTORY 


10  USER  ID 

VERSION  NAME 

TOTAL 

ALLOCATED 

EXTENTS 

810 

150 

ENTERABLE 

COPYABLE 

PELSYS 

COMA  IP 

37 

CREATOR 

CREATOR 

NAVY 

78 

CREATOR 

CREATOR 

15 

REL  ENGLISH 

87 

CREATOR 

CREATOR 

SYSTEM 

7 

CPEATOR 

CREATOR 

COMMAND 

3 

CREATOR 

CREATOR 

2 


ENTER  NAVY 
PROCEED. 

■o  I.IHAT  IS  2»37 

>EXI  T 

COMMAND  LANGUAGE » PROCEED 
>COPY  TEST  FROM  REL  ENGLISH 
» VERSION  HAS  BEEN  COPIED 
>ENTEP  TEST 
PROCEED. 

>WHAT  IS  2+3? 

Cj 

» > EX  I T 

COMMAND  LANGUAGE  * PROCEED 
> DELETE  TEST 

VERSION  HAS  BEEN  DELETED. 

>EX  I T 

% PROCESSING  COMPLETED*  THANK  YOU. 
READY 


The  initial  specific  logon  messages  are  not  of  general 
interest.  Line  6,  PLKASE  IDENTIFY  YOURSELF,  is  the  first  message 
from  the  REL  system.  Line  7 is  an  identification  code  of  the  user, 
which  currently  is  RELSYS  for  all  users  at  Caltech.  The  system  responds 
witli  line  8,  COMMAND  LANGUAGE,  PROCEED,  at  which  point  the  user  can 
start  working.  One  of  the  options  is  to  request  the  display  of  the 
directory  which  appears  in  the  first  two  protocols  (line  9 in  the 
protocol  above) . 


DIRECTORY 


USER  TD 

VERSION  NAME 

TOTAL 

ALLOCATED 

EXTENTS 

210 

206 

ENTEPAFLE 

COPYAFLE 

RELSYS 

NAVY-1 

66 

CREATOR 

CREATOR 

COMAIR 

37 

NO  ONE 

ANYONE 

NAVY 

66 

NO  ONE 

ANYONE 

PEL  ENGLISH 

27 

NO  ONE 

ANYONE 

SYSTEM 

7 

CREATOR 

CREATOR 

COMMAND 

3 

CREATOR 

CREATOR 

3 


The  directory  shows  what  versions  exist,  how  much  space  they  occupy, 
and  what  their  status  is.  Illustration  of  these  points  is  found  on 
page  117.  It  will  be  noticed  here  that  more  extents  are  allocated  in 
the  second  protocol  du«.  to  the  inclusion  of  another  version,  NAVY-1. 

When  one  is  in  the  COMMAND  LANGUAGE  and  if  the  display  of 
the  directory  is  not  requested,  one  can  enter  an  "enterable"  version, 
or  copy  a "copyable"  one,  and/or  delete  one.  The  second  protocol 
includes  a new  version  that  had  been  created  by  copying  NAVY.  When 
naming  a new  version,  care  should  be  taken  to  use  a name  that  had  not 
been  assigned  to  some  other  version. 

A sequence  illustrating  working  with  versions  is  included 
in  the  protocol  below. 


PLEASE  IDENTIFY  YOURSELF. 

> PELSYS 

COMMAND  LANGUAGE?  PROCEED. 

> ENTER  NAVY-1 
s PROCEED. 

WHO  rS  COMMANDEP  OF  THE  K.  ITTYHAWK? 

CAPT  R.  SPPUANCE 

.EXIT 

COMMAND  LANGUAGE?  PROCEED 
io  DELETE  NAVY-1 

VERSION  HAS  BEEN  DELETED. 

> COPY  COMA IP- 1 FROM  COMA TP 
VERS TON  HAS  BEEN  COP TED 
ENTER  COMA TP- 1 
14  PROCEED. 

LOCKHEED  IS  THE  MANUFACTURER  OF  HOW  MANY  AIRCRAFT? 

■3 


EXIT 

COMMAND  LANGUAGE?  PROCEED 
20  DELETE  COMA IP- 1 

VERSION  HAS  BEEN  DELETED. 

EXIT 

PROCESSING  COMPLETED?  THANK  YOU. 
READY 
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It  will  be  noticed  that  the  lines  typed  In  by  the  user  are  preceded 
by  the  "prompt"  character  > which  is  supplied  by  the  computer.  It  is 
important  to  remember  to  ENTER  the  version  of  one's  choice,  as 
illustrated  in  line  4,  and  to  EXIT  from  it  (line  8)  when  one  has 
finished  working  with  a particular  version.  One  is  then  returned  to 
COMMAND  LANGUAGE  (line  9)  and  can  continue  working  with  versions 
(lines  10,  12).  Finally  one  must  EXIT  also  from  the  COMMAND  LANGUAGE 
when  one  intends  to  terminate  an  REL  session. 

It  should  be  pointed  out  that  the  results  of  an  REL  session 
are  automatically  stored  permanently,  so  that  the  contents  will  be 
present  at  the  next  session.  If  the  user  introduces  or  deletes 
versions,  this  status  will  be  preserved.  If  changes  are  made  in 
some  versions  or  some  definitions  introduced,  they  will  be  available 
for  future  use. 


II.  QUERYING  A FAMILIAR  DATA  BASH 


A.  GENERAL  INFORMATION 
A- 1 . SOME  BASICS 

The  data  base  which  Is  used  in  the  examples  in  tills  book  is 
one  concerning  202  ships,  naval  and  merchant,  U.S.  and  foreign;  and 
various  items  of  information  about  (hem  such  as  1 lag  (indicating  the 
country  to  which  a ship  belongs),  destination,  percent  fuel,  speed  — 
about  S2  attributes  in  all.  This  data  base  is  quite  spotty,  that  is 
in  the  case  of  very  many  ships  most  of  those  items  of  information  are 
missing.  The  ways  in  which  a user  can  find  out  about  the  contents 
of  a data  base  are  described  in  Chapter  V.  In  this  section,  it  is 
assumed  that  the  user  Is  working  with  a data  base  whose  contents  are 
familiar  to  him. 

Examples  are  given  in  this  section  of  the  typical  Interactions 
with  a familiar  data  base.  The  t ypes  of  interactions  can  be  questions, 
requests,  definitions,  and  data  additions  but  in  this  section  they 
are  mostly  questions  and  requests,  or  commands  (such  as  LIST).  They 
represent  the  type  of  interactions  in  English  which  are  real  in  terms 
of  semantics,  that  is  they  are  meaningful  with  reference  to  the  data 
base . 

The  questions  or  commands  have  to  be  complete  sentences  in 
grammatical  English,  terminated  by  a question  mark  or  a period  (as 
appropriate),  and  observing  the  comma  punctuation.  The  answers, 
however,  consist  only  of  the  information  contained  in  the  data  base 
and  are  not  English  sentences.  Spelling  has  to  be  normal  English 
spelling  unless  different  spelling  is  Introduced  by  definition  (page  91), 
The  system  does  not  correct  spelling  errors  at  this  time. 
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A- 2 . DIAGNOSTIC  MESSAGES 

In  general,  the  user  will  not  find  very  many  diagnostic 
messages.  This  is  the  result  of  a deliberate  decision  in  system  design. 
Good,  truly  heipful  diagnostics  are  notorously  difficult  to  come  by. 

That  is  one  reason  for  the  decision.  A more  important  one  is,  however, 
that  a serious,  involved  user  would  find  numerous  diagnostics  — often 
inappropriate  and  diagnosing  in  a lengthy  manner  a point  quite  obvious 
to  the  user  — more  of  a burden  than  a help.  This  is  primarily  because 
the  user  would  be  considerably  slowed  down  in  the  work. 

The  decision,  therefore,  in  system  design  was  to  concentrate 
on  quick  response  time  and  to  give  one  quick,  short  diagnostic  — the 
message  EH?  — in  cases  when  the  user's  input  is  not  understandable  to 
the  system  for  a variety  of  reasons.  These  may  range  from  a simple 
mispelling  or  an  unintroduced  vocabulary  item  to  the  system's  inability 
to  handle  some  grammatical  or  semantic  difficulty.  Hopefully,  Litis 
quick  diagnostic  frees  the  user  to  explore,  through  further  questions, 
the  nature  of  the  difficulty. 

Some  diagnostics  are  supplied,  however,  and  these  are  discussed 
below.  Other  than  EH?  and  WHAT?,  their  format  is  that  of  sentences  or 
phrases  which,  it  is  hoped,  are  fairly  understandable.  The  discussion 
will  be  illustrative  rather  than  exhaustive  in  character. 

Occasionally,  in  cases  of  ambiguity,  double  messages  appear. 


a.  The  Message  Ell? 

This  message  appears  whenever  the  user's  input  is  not 
understandable  — which  may  be  for  a great  variety  of  reasons.  The 
user  may  even  deliberately  cause  this  message  so  as  to,  for  instance, 
abandon  ("kill")  an  input  rather  than  obtain  undesirable  results  — or 
because  of  a misspelling  as  illustrated  in  the  following  example. 


DEE  J LtDrtGt  i r 'iHrP":  irtTP  ulriOSE  lEE 
EH  7 
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If  the  message  occurs  and  the  difficulty  is  not  obvious, 
spelling  should  be  checked  first  of  all.  Occasionally  the  difficulty 
may  clear  up  if  the  sentence  Is  simply  repeated,  for  example  when 
transmission  line  problems  occur.  Vocabulary  items  should  be  checked 
for  their  familiarity  to  the  system.  The  sentence  may  have  to  be 
paraphrased  into  a different  form  or  restated  in  a simpler  form  if  the 
grammatical  or  semantic  structure  cannot  be  handled. 

Some  examples  of  problems  that  may  cause  the  EH?  message 
follow,  but  the  user  will  f|uickly  become  familiar  with  others. 

A vocabulary  item  such  as  U.S.  may  not  be  known  while  US  is, 
for  instance: 


ulHH  T HRE  -U.,S.‘  TiHVHL  VESSElS7 
EH  7 

.'iilHHl*  'REE  'di  HHVHl'  VESSELS  7 

THERE  HRE  ’49  LTNES  TN  THT.’  'HN  TWER.'  1 HDW  fIRNY  DD  YOU  klHNT7 
EESPDNO  uUTH  ' 'RL'L'  V ' 'NONE  V GR  R NUMBER.' 

■ '3 

■can s tell*  r ran 
shrrtdgh 
HMEPrCR 
V ITTYHHWK’ 

JlJHN  >V  KENNEDY 


In  the  following  protocol  several  reasons  for  EH?  occur. 


>WHD  IS  THE  CDMMRNTEP  OF  THE  K I TTYHRWK7 
EH7 

> WHD  IS  THE  CDMMRNDEP  DF  THE  KITTYHRWK? 
CfiPT  P.  SPPURNCE 
b>IS  THF  THRT  TD  7 
EH7 

>IS  CRPT . P SPPURNCE  R CDMMRNDEP7 
EH7 

>IS  CRPT  P.  SPPURNCE  R CDMMRNDEP  7 
*o  YES 

>WHRT  IS  THE  KITTY  HRI.IK'S  HDME  POPT7 
EH'7 

>WHRT  IS  THE  K I TTYHRMK ' S HDME  PDPT7 
MRYPOPT 
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In  line  ] COMMANTEK  is  a misspelling.  Line  5 is  not  a grammatical 
sentence.  In  line  7 there  is  a period  after  CAPT  and  one  missing  after  R, 
while  the  vocabulary  item  has  been  entered  as  it  appears  in  line  9. 
Similarly  in  line  11,  KITTYHAWK  Is  spelled  with  a space  it  should  not 
have . 

Another  reason  for  the  EH?  message  may  be  line  length.  If  the 
input  goes  beyond  the  terminal's  line  length,  problems  will  occur.  To 
avoid  that,  hyphenation  and/or  continuation  of  the  line  should  be  used 
as  illustrated  in  the  protocol  below. 

b.  The  Message  WHAT? 

In  some  cases  of  semantic  or  data  base  problems  this  message 
will  occur  even  though  grammatically  the  sentence  is  understandable. 

The  difficulty  may  be  avoided  by  asking  simpler  questions.  In  the  example 
below  the  WHAT?  message  occurs  because  no  ship  qualifies  for  an  answer. 


WHHT  SNTP  TN  TUG?. 1 WHOSE  ENDUPHNCE  TS  rtf  lERST 
>'HRS  PERCENT  FUEL  NOT  EUURl  TO  1007 
WHRT  7 


c . The  Messages  INSUFF1CI ENT  DATA,  NONE,  VACUOUS 

These  messages  reflect  lack  of  information  in  the  data  base. 
In  the  protocols  below  some  examples  of  specific  cases  are  shown  which 
are  fairly  self-evident.  There  may  be  other  cases  which  are  not  so 
clear,  and  further  exploratory  questions  may  be  needed. 


LIST  THE  COMMRNDEP  RND  CRPGD  TYPE  OF  THE  LOS  RN6ELES. 
INSUFFICIENT  DRTR. 

> WHRT  IS  THE  CRPGO  TYPE  DF  THF  LOS  RNGELES? 

NONE 

s >WHRT  IS  THE  DEPRPTUPE  POINT  ' OF  THE  LOS  RNGELES7 
UNk NOUN 

WHO  IS  THE  COMMRNDEP  OF  THE  LOS  RNGELES7 
CTP  D.  JONES 


L 
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>WHAT  TS  THE  PEADrMESS>  CALL  'SltoN*  MAXIMUM  CRUISING  SPEED  v 
10  AND  EMDUPRrtCt  JF  EACH  SHIP  WHICH  HAS  MAr'POPT  AS  DESTINATION7 

insufficient  data. 

is  maypopi  a destinat ion7 

ua 


LIST  THE  CRLL  SIGN  FIND  COMMANDER'S  LINEAL  FOP  ERCH  SHIP  WHOSE' 
is  SPEED  IS  GPERTEP  THRN  16  RND  WHICH  DEPRPTED  WASHINGTON* 
INSUFFICIENT  DRTR. 

> I S THEPE  R SHIP  WHOSE  SPEED  IS  GPERTEP  THRN  16  RND  WHICHn 
DEPRPTED  WRSH I NGTDN7 
NO 


20  WHRT  rS  KNOWN  RBOUT  SHIPS  THAT  DEPRPTED  OSLO7 
THEPE  RPE  NONE. 


LIST  THE  CRLL  SIGN  RND  COMMANDER'S  NRME  FOP  ERCH  SUBMARINE'S 
WHOSE  SPEED  IS  GPERTEP  THRN  15  RND  WHICH  DEPRPTED  NORFOLK* 
NOUN  PELRTIVE  CLRUSE  PHPRSE  IS  VRCUOUS. 


7 s RPE 

YES 

THEPE 

RNY 

SUBMARINES 

WHICH 

DEPARTED 

NORFOLK? 

RPE 

NO 

THEPE 

RNY 

SUBMARINES 

WHOSE 

SPEED  IS 

GPERTEP  THRN  15? 
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In  line  2 the  INSUFFICIENT  DATA  message  is  due  to  the  fact  that  the 
cargo  type  of  the  Los  Angeles  is  not  in  the  data  base,  evidence  for 
which  is  the  NONE  of  line  4,  even  though  the  commander  is  known  (line  8). 
In  line  11  this  message  is  due  to  the  fact  that  Mayport  is  not  a 
destination  of  ships  (line  13).  The  situation  is  similar  in  lines  14-19. 

The  message  NONE  is  self-explanatory  in  lines  4 and  21.  There 
are,  however,  cases  where  this  message  may  reflect  the  ogranization  of 
the  data  base  and  appear  where  no  direct  relation  exists  between  data 
items,  even  though  the  user  may  not  be  aware  of  this  lack  of  connecting 
data.  The  message  NONE  may  also  appear  with  other  messages  in  cases 
of  ambiguous  analyses. 

Paraphrased,  simple  exploratory  questions  are  the  best  ways 
to  clarify  such  situations. 

The  message  referring  to  VACUOUS  in  line  24  results  from  the 
tact  that  one  of  the  relative  clauses  is  indeed  vacuous.,  i.e.  has  no 
referent  in  the  data  base  (lines  27-28).  Other  messages  including  the 
term  VACUOUS  also  exist,  and  may  at  times  be  inappropriate. 

d.  The  Message  PLEASE  REPHRASE 

In  some  cases  of  underlying  complexities  in  processing  or 
sources  of  ambiguity  in  analysis  that  may  not  be  apparent  on  the  surface 
we  have  chosen  to  request  rephrasing  rather  than  attempting  to  diagnose 
such  deep  problems. 

HQul  MAN?  SHIPS  ARE  THERE  TN  TU<?4.<?.<?7 
PLEASE  REPHRASE. 

M.1HHT  IS  THE  HUMBER  OF  SHIPS  TM  TU54.2..?? 
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DDES  AN?  SHTP  HAVE  AS  LTTTLt  Hi  10  PERCEMT  FUEL 7 
PLEASE  REPHRASE. 

>TS  THE  PERCE NT  FUEL  OF  AN?  SHTP  AS  lTTTlE  AS  10? 

?ES 


RRE 'THE  DESTINATION  RND  DEPRPTURE  POINT  DF^ 
>THE  THRU  EUROPEAN  PORTS? 

PLERSE  REPHRASE. 


11 


e.  The  Message  NOT  IMPLEMENTED  YET 

Clear  as  this  message  Is,  in  some  cases  it  appears  where 
implementation  will  not  follow,  as  in  the  example  below,  where  a question 
is  ended  with  a period  instead  of  a question  mark.  Usually  the  message 
is  appropriate,  as  in  the  second  exchange. 

HOW  rlHNr'  SHTPS  HPPRORCH  EFICH  PORT  WHTCH  IS  THE  DE  vTTNRTrOM \ 

' OF  HT  lEHST  TWO  SHIPS. 

HOT  IMPLEMENTED  YET.  PLERfE  BE  PRTTENT. 

Mhw  h??*  1 him1 jim , Rg^ngf  > rcrhft  crrr  > ^ 

NOT  IMPLEMENTED  VET.  PLEAT E BE  PATIENT. 


f • The  Message  NEGATIVE  ARGUMENTS  FOR  SQRT 

Tliis  message  is  clear  enough.  It  is  typical  of  diagnostic 
messages  of  a technical  nature. 

WHHT  TS  THE  StfURRE  PDOT  OF  -5? 

MEtiHT  TVE  RR6UMENT  FOP  SORT. 


g . Messages  Pert ainlng  to  Adding  of  Data  and  Definitions 

The  chapter  on  modifying  (page  81)  and  the  section  on  verbs 
(page  5.3)  should  he  referred  to  in  conjunction  with  these  messages. 

If  one  attempts  to  add  an  item  of  data  that  is  already  in 
the  data  base,  this  is  signaled  as  in  the  messages  below. 


CRPT  P.  SPPURNCE  IS  COMMRNDEP  OF  THE  K ITTYHRWK . 
DRTR  MRS  RLPERDY  THEPE. 


CRPT  R.'  ' JPRUHHCE s'-HRME 

'HEW  WORD  HHS  RLRERDY  BEEN  THTRODUCED 
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The  following  protocol  Illustrates  messages  that  are  generated 
in  connection  with  definitions  and  introduction  of  verbs. 


> DEF: LONGEST  rHTP:  WHOSE  LENGTH  TS  THE  MAX  lENGTA  OF  •'SHTP" 

REJECTED.  VHP TABLES  MUST  MATCH. 

/DEF : LONGEST  'SHTP  ':  'SHTP’'  WHOSE  LENGTH  TS  THE  MAX < 

/LENGTH  OF  "SHTP"S 
5 PEFTNED. 


•.■•ERB:  SHTPS  "BELONG  TO"NOPW A/:  NORWAY: : : 
TNCOPRECT  FORMAT  * REJECTED. 


; WHAT  IS  TAE  DEF TNT T TON  OF  OWN  7 
NO  DEF  TNT TT0N3  FOUND. 

i o /VERB: NORW f "OWN'S  THE  THRU: NORWAY  TS  THE  FLAG  OF  THE  TAPU 
ONE  STDE  DID  NDT  PARSE»  REJECTED. 

/ VERB : NOPW  < WWWW 
TNCOPRECT  FORMAT ■>  REJECTED. 


WHAT  TS  THE  'DEFTNITraN  OF  OWN7 
is  •NORWAY  ' *OWN  *S  TARICNOPWAY  TS  THE  'FLAG  OF  THRU 
/WHO  OWNS  THE  THRU7 
TNAPPROPRTATE  USE  OF  'VERB.' 

/WHAT  'COUNTR  { OWNS  THE  TARU  7 
'NORWAY 


The  message  in  line  2 refers  to  the  fact  that  no  quotation  marks  appear 
around  the  word  SHIV  on  the  left-hand  side. 

In  the  case  of  verbs,  a message  such  as  in  lines  7 and  13 
appears  if  the  user  aborts  the  definition  by  typing  in  nonsense  or 
in  other  ways  disobeys  the  format. 

A message  such  as  line  11  refers  to  the  fact  that  the  word 
NORWY  on  the  left-hand  side  Is  not  known  to  the  system. 
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The  message  in  line  17,  INAPPROPRIATE  USE  OF  VERB,  results  from  the  way 
the  verb  was  defined  (for  discussion  on  how  verbs  are  defined  see  page  53). 
NORWAY  is  an  inanimate  noun  (only  persons  are  animate  in  this  data  base), 
therefore  WHO  in  the  question  cannot  refer  to  NORWAY.  WHAT  COUNTRY  (or 
WHAT  alone)  gets  the  correct  answer. 

h.  Messages  Signaling  hack  of  Adequate  Work  Space 

Sentences  which  require  a great  deal  of  processing  may  run  into 
the  problem  of  lack  of  processing  space.  The  message  in  the  example 
below  alerts  the  user.  The  solution  is  to  break  up  the  sentence  into 
simpler  ones. 


crsr  the  crreoy  uuHNrrrf’  'JF  crrgo  rho  vr ll  \srGNv 

'OF  ’SHIVS  ulrtTCH  OEFHR  l*£D  NEul  ' r' JRF  VND  ulHfCH  •NErHERL'HNDSYS 
'TdEST  ’tSERMHN ( 'JR  'NJRulHY  ‘JuMS.’ 

'SYSTEM  ERROR  HT  (PARSER  ' ■*4€C>‘ 

MO  HVHrL'RBL'E  LTST  ’SPRCE.' 

SENTENCE  HBNORHfHJL'Y  1 TERM r HATED.'  ’VERSTON  NRY 
‘ ’HRVE  BEEN  'ERRONEOUSLY  MUD  TF  TED.’  1 PRDCEEIJ.’ 


When  a good  deal  of  work  is  done  witli  a particular  version, 
especially  involving  adding  of  data  and  definitions,  available  storage 
space  may  be  used  up.  This  is  signaled  by  the  message  in  the  example 
below. 


LIST  THE  DESTINRTIDN  RND  EMPLOYMENT  OF  ERCH  SHIP  WHOSEv 

V0fvigME  SK?R?EfiN  PDPT- 


UNRBLE  TO  RLLOCRTE  RDDITIONRL  EXTENTS. 
SENTENCE  RBNDRMRLLY  TERMINATED.  VERSION  MRY 
HRVE  BEEN  ERRONEOUSLY  MODIFIED.  PROCEED. 


It  is  stiJJ  possible  to  continue  working  witli  one's  version  if 
one  uses  simple  sentences  and  does  not  add  any  new  data  or  definitions. 
Otherwise  one  would  have  to  free  some  space;  see  Chapter  IV  on  versions. 
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i . Messages  Signaling  Burs 

It  is  doubtful  if  it  is  possible  to  produce  a system  of  this 
degree  of  complexity  that  would  be  entirely  free  of  bugs.  When  a bug 
is  encountered,  the  system  sends  some  message,  of  which  the  one  below 
is  a typical  illustration. 

LIST  THE  FLAG*  CARGO  TYPE  AND  QUANTITY  0F\ 

> CARGO  DF  SHIPS  WHOSE  DESTINATION  IS"- 
> ALEXANDRIA. 

ABNORMAL  INTERRUPTION  AT  'EXPAND  +06E> . 

SENTENCE  ABNORMALLY  TERMINATED.  VERSION  MAY 
HAVE  BEEN  ERRONEOUSLY  MODIFIED.  PROCEED. 

Despite  the  warning  Lhat  the  version  may  have  been  erroneously 
modified,  in  most  cases  the  system  recovers  graciously  without  damage 
to  the  version,  so  that  one  can  indeed  proceed  safely.  Clearly,  the 
sentence  which  hit  the  bug  should  be  rephrased. 

But  to  make  certain  that  the  version  had  not  been  modified, 
it  may  be  good  practice  to  repeat  a couple  of  previous  requests  to  check 
for  the  sameness  of  answers.  In  case  a version  does  get  modified,  the 
only  safe  tiling  to  do  is  to  delete  it  and  make  a fresh  copy  of  one's 
permanent  version.  This,  unfortunately,  means  loss  of  new  data  and 
definitions  if  sucli  had  been  added  to  the  current  version. 
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A- 3.  CONTINUATION  OF  AN  INPUT  LINE 

Continuation  beyond  the  admissible  line  length  results  in  a 
double  EH?  answer.  This  can  be  avoided  by  using  the  conventions  for 
line  continuation.  There  are  two  possibilities:  ending  a given  line 
on  a completed  word,  and  ending  the  line  in  the  middle  of  a word. 

In  the  first  case,  only  the  line  continuation  character  needs  to  be 
employed;  in  the  second,  the  hyphenation  character  is  also  necessary. 

In  the  first  case,  the  continuation  character  "\"  should  be  placed 
after  the  last  word;  in  the  second  case,  the  hyphen  should  be  placed 
where  the  word  is  to  be  hyphenated,  followed  by  the  continuation 
character.  The  continuation  character  "\"  by  itself  acts  like  a blank, 
and  it  is  therefore  not  necessary  to  insert  a blank  after  the  last  word 
in  a line  to  be  continued.  Preceded  by  a hyphen,  the  "\"  does  not  act 
like  a blank  and  the  word  is  simply  continued.  How  this  works  can  be 
Illustrated  as  follows: 

. . . DESTINATION  \ 

OF  SHIPS 

is  equivalent  to:  ...  DESTINATION  OF  SHIPS. 

. . . DEST1 NAT-\ 

ION  OF  SHIPS 

is  equivalent  to:  ...  DESTINATION  OF  SHIPS. 

The  examples  below  show  these  points  in  actual  use. 


WHAT  IS  THE  FLAG  AND  CARGO  OF  EACH  rIERCHANT/ 
/VESSEL  WH13SE  DESTINATION  IS  ALEXANDRIA  AND/ 
/WHOSE  DEPARTURE  POINT  IS  SEVASTOPOL? 

TASCO  NORWAY  AIRCRAFT 
TAURUS  NORWAY  TANKS 
TERNA  NORWAY  AIRCRAFT 


WHAT  IS  THE  FLAG?  CARGO  AND  CALL  STGN  OF  M ERC-< 
/HANT  VESSELS  WHOSE  DESTINATION  IS  ALEXANDRIA/ 
/AND  WHOSE  DEPARTURE  POINT  IS  SEVASTOPOL? 

NORWAY  AIRCRAFT  K404 

K4Q6 

TANKS  K4W5 


16 


B.  SOME  SIMPLE  QUERIES 

B-l.  SIMPLE  ENGLISH  QUESTIONS  ABOUT  INDIVIDUALS 

A query  of  the  type  WHAT  IS  THE  F1.AG  OF  THE  CALIFORNIA  STAR? 
and  similar  simple  questions  reflect  well  the  data  base  and  its 
organization.  The  basic  types  of  REL  English  structure  are  individuals, 
classes,  relations,  and  number  relations.  Examples  of  these  follow. 

A distinction,  grammatical ly  important,  pertains  to  these 
categories,  and  that  is  of  the  feature  of  animate  vs  inanimate. 
Individuals,  classes,  and  relations  can  be  either  animate  or  inanimate. 
Number  relations,  clearly,  do  not  have  this  distinction.  The  significance 
of  the  distinction  of  the  animate  feature  is  with  respect  to  the  use  of 
such  words  as  WHO  or  HIS.  The  distinction  of  the  animate  vs  inanimate 
should  be  observed  when  putting  in  new  vocabulary  items.  This  is 
discussed  in  the  appropriate  section  (page  87). 


WHAT  IS  THE  FLRG  OF  THE  CALIFORNIA  STAR? 

UNITED  KINGDOM 

XtdHAT  IS  THE  DESTINATION  OF  THE  ROBISON 7 
LIVERPOOL 

sXulHAT  IS  THE  CALL  SIGN  OF  THE  RATHBURNE7 
NADB 

> WHO  IS  THE  COMMANDER  OF  THE  LOS  ANGELES7 
CDR  D.  JONES 

> WHO  is  the  commanding  officer  of  the  KlTTYHAWK? 

10  CAPT  R.  SPRUANCE 

> WHAT  IS  THE  hull  NUMBER  OF  THE  K ITT YHAWK 7 

63 

>WHAT  IS  THE  MAXIMUM  CRUISING  SPEED  OF  THE  KNOX7 

a? 

1 5 > WHAT  IS  STERETT'S  HOME  PORT7 
CHARLESTON 

> WHAT  IS  ROARK'S  ENDURANCE7 

35 

XWHAT  IS  THE  NAME  OF  THE  KITTYHAWK'S  COMMANDING  OFFICER7 
20  CAPT  R.  SPRUANCE 

>WHAT  IS  THE  CONSTELLATION'S  COMMANDER'S  NAME7 
CAPT  J.  ELLISON 

> WHAT  ARE  THE  LENGTH  AND  BEAM  OF  THE  ROARK? 

438  47 

zs/WHAT  ARE  THE  LENGTH*  BEAM  AND  DRAFT  OF  THE  CONSTELLATION? 
10 130  36 

>IS  NAPLES  THE  DESTINATION  OF  THE  KlTTYHAWK7 

fES 
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sl2  THE  .^HRHTOUH  H NAVAL  VE  SSEl  7 
YES 

>12  THE  HOME  PORT  OK  THE  KI TTYHHWK  CHARLESTON7 
HQ 

.■12  MHYPORT  SARATOGA'S  HOME  PORT? 

HD 

as^WHHT  SHTP  HAS  HULL  NUMBER  637 
K T TTYHHWK 

> DOES  CHPT  H.  BROWN  HAVE  H SHTP7 

YES 

> DDES  THE  KITT  YHHWK  HHVE  HU._l  HUMBER  63 7 

■to  YES 

>DOES  THE  lOS  ANGELES  HHVE  H DOCTOR7 

NO 

->DOES  THE  HMERfCH  HHVE  REPlENT SHMENT  AS  EMPLOYMENT7 
HD 

** s > WHAT  EMPLOYMENT  DOES  THE  AMERTCA  HHVE 7 
GVERHHUL 

> WHAT  EMPLOYMENT  DOES  THE  KNOX  HHVE7 
UNKNOWN 

, WHAT  IS  HMERTCH  "3  EMPLOYMENT7 
so  OVERHHUL 

;I2  THEPE  H HULL  NUMBER  355 7 

YES 

.12  THERE  H cohhpudep  OF  THE  KNOX? 

YES 

55/DOES  CHPT  R.  SPRUANCE  COMMAND  THE  K TTT YHHWK 7 

YES 

/-  WHO  COMMANDS  THE  PHTHBURNE  7 
CDR  W.  MORHN 

> DDES  THE  THRTFH  CHRRY  HTRCPHFT 7 

to  YES 

> HHS  THE  THRU  DEPARTED  RTGA7 

YES 

> HAS  NORFOLK  BEEN  DEPARTED  BY  TAER'^ERNA7 
HO 


An  Individual  is  exemplified  in  line  1:  CALIFORNIA  STAR,  which  is 
the  name  of  a ship  in  this  data  base.  A relation  is  exemplified 
In  the  same  line  by  FLAG.  Anolher  individual  is  in  line  2:  UNITED 
KINGDOM. 
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CALIFORNIA  STAR,  UNITED  KINGDOM,  ROBISON,  KITTYHAWK,  TARU,  NORFOLK, 
RIGA,  NAPLES,  REPLENISHMENT,  UNKNOWN 


Examples  of  Individuals  (animate) 

CDR  D.  JONES,  CAPT  R.  SPRUANCE,  CAPT  A.  BROWN 


Examples  of  Classes 

SHIP,  NAVAL  VESSEL,  AIRCRAFT 


Examples  of  Classes  (animate) 

[Not  in  this  protocol;  see  page  90.] 

Examples  of  Relations 

FLAG,  DESTINATION,  CALL  SIGN,  HOME  PORT,  EMPLOYMENT 

Examples  of  Relations  (animate) 

COMMANDER,  COMMANDING  OFFICER 

Examples  of  Number  Re  la t ions 

HULL  NUMBER,  ENDURANCE,  LENGTH 

Examples  of  N umbers 
63,  855 

The  possessive  construction  with  's  ('  for  plural,  e.g.  SHIPS' 
COMMANDERS)  is  exemplified  in  lines  15,  17,  19,  21,  49. 

Use  of  conjunctions  is  shown  in  lines  23  and  25. 

The  next  few  lines  after  25  are  yes/no  type  questions. 

The  verb  HAVE  appears  in  lines  35,  37  (in  a question  with  DO), 
39,  41,  43,  45,  47. 

Lines  51  and  53  show  the  use  of  THERE. 

Verbs  other  than  IS  and  HAVE  are  illustrated  in  lines  55,  57, 
61,  and  63  (in  passive  form).  For  the  discussion  of  verbs  and  how  they 
can  be  introduced  see  page  53. 
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B- 2 . SIMPLE  ENGLISH  QUESTIONS  ABOUT  INDIVIDUALS 

A variety  of  examples  illustrate  some  structural  types  of 
questions  that  can  be  asked  about  classes  such  as  LOS  ANGELES  CLASS  SHIPS, 
TANKERS,  TASK  GROUPS,  PORTS,  EUROPEAN  COUNTRY.  English  quantifiers 
such  as  EACH,  WHAT,  WHICH,  HOW  MANY,  AT  LEAST  TWO  provide  good  means 
of  grouping  data  and  obtaining  listing  of  information  about  the  members 
of  a group.  The  questions  below  employ  a number  of  quantifiers,  but 
not  all  that  can  be  used.  The  ones  found  in  the  examples  are:  WHAT,  EACH, 
WHICH,  ANY,  SOME,  HOW  MANY,  AT  LEAST  . . . , WHICH  OF,  HOW  MANY  OF,  EACH  OF, 
SOME  OF,  ANY  OF,  AT  LEAST  . . . OF.  Not  exemplified  here  are  ALL,  ALL  OF, 

ALL  BUT,  EVERY,  EACH  OF,  AT  MOST,  EXACTLY  which,  however,  are  found  in 
examples  in  later  sections.  At  present,  ALL  still  runs  into  some  difficulties, 
and  there  are  no  examples  of  ALI,  OF  and  ALL  BUT.  EVERY  is  exemplified  in 
the  section  on  relative  clauses  in  line  99,  and  ALL  in  lines  106  and  109.  AT 
MOST  and  EXACTLY  are  found  in  the  section  on  comparisons.  Numerous  examples 
of  quantifiers  are  in  the  section  on  formatting  of  output. 


WAAT  APE  LOS  ANGELES  CLASS  SHIPS? 

PHILADELPHIA 
BATON  ROUGE 
LOS  ANGELES 
s WHAT  APE  TANKERS7 

THEPE  APE  40  LINES  IN  THIS  ANSWER.  HDD  NANY  DO  YOU  WANT? 
RESPOND  WITH  'ALL'S  "NONE’.  OP  A NUMBER. 

>7 

ATLANTIC 
10  PACIFIC 

APABIAN  SEA 
SUAMICO 
ANTAPCTIC 
APCTIC 

is  INDIAN  OCEAN 

/• WAAT  APE  TASK  GROUPS? 

T367.  2 
TG  27.7 
TG67. 1 
? o T G6 7.3 
TG<£4.  2 

• WAAT  IS  THE  ENDURANCE  OF  K ITT  r'HAWK  CLASS  SHIPS? 

45 

45 

2 5 45 

45 

/WHAT  IS  THE  STATE  OF  READINESS  OF  TGb?. 1 7 
C3 
C2 

3 0 Cl 
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WHAT  TS  THE  NUNBEP  OF  rtRSirti'rtrlPfl  CLR55  5HTP5? 

3 

>WHAT  TS  THE  NUNBEP  OF  FPTGATES 7 
3 

35  > WHO  APE  THE  CONNANDERS  OF  CHARLES  F.  ADANS  CLASS  SHIPS? 

C DP  J.  FOXX 
CDP  F.  HOLLTSTEP 
CDP  P.  BRANDENBURG 
CDP  J.  P.  JONES 
40  CDP  W.  BUPNS 
CDP  W.  T.  DOOP 
CDP  H.  BURKE 
CDP  C.  PPESGPOVE 
CDP  P.  QSGODD 
45  CDP  W.  T.  HATCH 
CDP  U).  HUNT 

>’ WHO  TS  THE  CONNANDEP  OF  EACH  lOS  ANGElES  CLASS  SHIP? 
PHTLADELPHTA  CDP  L.  SNEAK 
BATDN  POUGE  CDP  V.  QUTET 
50  lOS  ANGELES  CDP  D.  JONES 

/WHAT  TS  THE  lTNEAL  OF  THE  CONNANDEP  OF  EACH  LOS  ANGELES< 
/CLASS  SHTP? 

PHTLADELPHTA  4840 
BATON  POUGE  4839 
ss  lOS  ANGELES  4838 

> WHA T TS  THE  ENPLOrNENT  OF  EACH  HASSAYANPA  CLASS  SHTP7 
KAWTSHTUT  PEPLENISHNENT 
HASSAYANPA  PEPLENTSHNENT 
ASHTABULA  PEPLENTSHNENT 
10  ,>  WHAT  TS  THE  PERCENT  FUEL  OF  EACH  TU84.8.2? 

HOEL  79 

POBTSON  39 

SELLERS  90 

TOWERS  90 

os  LYNDE  B.  NCCOPNTCK  95 
KNOX  90 

> WHAT  APE  THE  PORTS  OF  EACH  EUROPEAN  COUNTRY 7 
FRHIiCE  lEHAVPE 

TTALY  NAPLES 

70  NORWAY  OSLO 

NETHERLANDS  ROTTEPDAN 

UN T TED  KTNGDON  LONDON 

L TVEPPOOL 
GTBPALTAP 
LTSBON 


75  PORTUGAL 


21 


f HE  CARGO  OF  WHAT  SHIPS  IS  GIl7 

THERE  ARE  40  LINES  TN  THIS  ANSWER.  HOW  MANY  DO  YOU  WANT7 
RESPOND  WITH  "ALL  'j  -'NONE'.  OR  A NUMBER. 

>5 

so  Atlantic  , 

PACIFIC 
ARAB  TAM  SEA 

suamico 

ANTARCT  rC 

a s/THE  HOME  PORT  GF  WHICH  SHIPS  IS  MA/PQRT 7 
CDNSTELLAT  I Oli 
K ITT /HAWK 
JOHN  F.  KENNEDY 
INDEPENDENCE 

9 o /EACH  EUPOPEHM  PORT  IS  THE  BEST  rNATIGN  GF  WHAT  SHIPS7 

THERE  ARE  69  LIMES  IM  THIS  ANSWER.  HOW  MANY  DO  YOU  WANT7 
RESPOND  WTTH  'ALL ">  •'NOME  '.  OR  A HUMBER. 

/ 1 0 

lEHAVPE  TAMES IS 

95  MAPLES  COMSTELLAT TOM 

K ITT /HAWK 
HASSAYAMPA 
ASHTABULA 
TANCPED 

mo  OSLO  TAIPING 

T AGP IS 
TAGAYTRAY 
TABOR 

/ARE  AN/  SHIPS  IN  TUS4.S.S  AIRCRAFT  CARRIERS7 

i o 5 HQ 

/IS  OSLO  THE  DESTINATION  OF  SOME  LIBERIAN  SHIP7 
HO 

/IS  THE  HULL  HUMBER  GF  SOME  SOVIET  SHIP  GREATER  THAN  10007 
HO 

1 1 o /HOW  MAH / SHIPS  ARE  IM  TGS4.S7 
SO 

^HGW  MAH/  KNOX  ClASS  SHIPS  ARE  THERE7 

3 

/HGul  MAN/  COMMANDERS  GF  KNOX  ClASS  SHIPS  ARE  THERE 7 

115  9 

/WHAT  TASK  GROUPS  ARE  THERE 7 
T667.E 
TG  £7.7 
TG67. 1 
120  TG67.3 
TGS4.S 


I 


L 
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/ARE  THERE  rtf  lEAST  5 FPriSrtfti? 

?ES 

>WHAT  SHIP  HAS  HULL  NUMBER  .355? 

12  5 ADMIRAL  GOLOVKO 

✓ WHAT  AIRCRAFT  CARRIERS  HAVE  DOCTORS7 
CONSTELLAT  TON 
SARATOGA 
AMERICA 
no  KlTTYHAWK 

JOHM  F.  KENNEDY 
INDEPENDENCE 

/WHAT  SHIP  DOES  CDP  C.  JACKSON  HAVE7 
KNOX 

ns /WHAT  SHfPS  HAVE  NAPLES  AS  DESTINATION7 
CONSTELLATION 
KIT  TYHAWK 
HASSAYAMPA 
ASHTABULA 
no  TANCRED 

DO  AN?  SOVIET  SHIPS  HAVE  PERCENT  FUEL  LESS  THAN  307 
NO 

,> HOW  NAN < SOVIET  SHIPS  HAVE  SPEED  GREATER  THAN  157 

3 

1 - 5 ,>WHA t countries  have  ports? 

UNITED  STATES 
SOVIET  UNION 
EGYPT 
FRANCE 
150  ITALY 

VENEZUELA 
SAUDI  ARABIA 
ANGOLA 
LIBERIA 
i 5 5 NORWAY 

SOUTH  AFRICA 
ME IHERLANDS 
UNITED  KINGDOM 
PORTUGAL 
i *« o ARGENTINA 

/WHAT  COUNTRY  HAS  EACH  PORT  7 
UNITED  STATES  MAYPORT 
NORFOLK 
BALTIMORE 

165  NEW  YORK 

WASHINGTON 
WILMINGTON 
SOVIET  UNION  SEVASTOPOL 
RIGA 
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170  £(3  YPT 

Alexandria 

FRANCE 

lEHAVRE 

ITALY 

NAPLES 

VENEZUELA 

CARACAS 

SAUDI  ARABIA 

AL MAN AM AH 

175  ANGOLA 

MOCAMEDES 

LUANDA 

LIBERIA 

MONROVIA 

NORWAY 

OSLO 

SOUTH  HFRICA 

CAPE  TOWN 

iso  NETHERLANDS 

ROTTERDAM 

UNITED  KINGDOM 

LONDON 

LIVERPOOL 

GIBRALTAR 

PORTUGAL 

LISBON 

185  hrgentina 

BUENOS  AIRES 

/WHICH  Lit-  THE  AIRCRAFT  CARRIERS  HAVE  NAPLES  AS  DESTINATION7 
CQNSTELLAT  IQN 
KITTYHAWK 

HOW  MANY  OF  THE  US  SHIPS  HAVE  PERCENT  FUEL  GREATER  THRU < 

190  > 907 
80 

/DOES  tRCH  OF  THE  AIRCRAFT  CRPPTEPi  HRVE  A DOCTOR7 


constellation  yes 

Saratoga  yes 

195  AMERICA  yes 

KITTYHAWK  YES 

JOHN  F.  KENNEDY  YES 

INDEPENDENCE  YES 


, rs  THE  EHDUPRHCE  OF  SOME  OF  THE  SUBMARINES  L ESS  THAN  SO7 

ion  NO 

/DUES  ANY  GF  THE  COMMANDERS  OF  US  SHIPS  HAVE  R lINEALS 
/HIGHER  THAN  100007 

YES 

> DO  AT  LEAST  18  OF  THE  MERCHANT  VESSELS  CARRY  GIL 7 

>05  YES 

/COMBAT  READINESS  PAT ING  GF  WHAT  SHIPS  IS  NOT  Cl  7 
AMERICA 
KITTYHAWK 
STERETT 

210  CHARLES  F.  ADAMS 
ADEL 
CGNNGLE 
PATHBURNE 
MEYERKORD 

> 1 5 THE  DESTINATION  GF  ulHAT  US  SHIPS  TS  NOT  NAPLES 7 

THERE  ARE  71  LINES  IN  THIS  ANSWER.  HOW  MANY  DO  YOU  WANT7 
RESPOND  WITH  'ALL  '*  'NONE  '*  OR  A NUMBER. 

>5 

SARATOGA 
220  AMERICA 

JOHN  F.  KENNEDY 

INDEPENDENCE 

STURGEGN 
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THE  PERCENT  FUEL  OF  uIHRT  US  SHTPS  IS  NOT  LESS  THRN  307 

225  THERE  HPE  40  lTMES  IN  THTS  RN’UER.  HOW  MRNY  DO  YOU  URNT? 
RESPOND  UTTH  'RLL ”»  'NONE ” r OP  R HUMBER. 

>5 

CONSTELLRTIDN 
SRRRT06R 
230  KlTTYHRWK 

JOHN  F.  KENNEDY 
TMDEPEMDEMCE 

> THE  CRRUO  OF  HOU  MRNY  HORUEOTHH  SHTPS  IS  HOT  OTL 7 
19 

2 3 5 THE  DEST fMHT TOH  OF  uIHRT  US  SHIPS  IS  UNKN0ulN7 
HMERTCH 

JOSEPHUS  ORNTELS 
SOUTH  CRROLIMR 
URL  tfophtr 
2“o  URTMWPrGHT 
FOX 

UTLLTRM  H.  STRNDLEY 
STERETT 
HORNE 
2-s  JOUETT 
BTDDLE 
KNOX 


The  questions  in  lines  1-27  result  in  a single  list,  those 
in  lines  31  and  33  in  a count.  If  an  answer  exceeds  a certain  length, 
30  lines,  the  user  is  given  the  option  of  obtaining  only  part  of  the 
answer,  as  is  shown  in  line  6.  In  lines  47-67  the  questions  result 
in  a listing  in  two  columns.  Nonnumerical  and  numerical  data  may  be 
mixed,  as  in  line  60.  In  questions  in  lines  76-90,  WHAT  does  not 
appear  at  the  beginning  of  the  question.  Lines  104-108  are  yes/no 
type  questions.  Lines  112-122  show  the  use  of  THKRE.  In  lines 
124-192  the  verb  HAVE  Is  employed.  Numerical  comparisons  are  found 
in  lines  108,  141,  143,  189,  199,  202,  and  224.  Comparisons  are 
further  discussed  and  further  exemplified  in  on  page  48 ff.  The  verb 
CARRY  is  used  in  line  204  in  a yes/no  question.  Lines  206,  215, 

224,  and  233  contain  the  negative  NOT.  The  use  of  UNKNOWN  is  shown 
in  line  235. 


L 
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A great  many  of  the  possible  sentence  types  involving 
combinations  of  some  of  the  structural  elements  introduced  so  far 
and  later  in  this  book  cannot  all  be  illustrated  here.  It  is  hoped, 
however,  that  from  these  examples  a user  may  start  having  a feel 
for  the  variety  of  sentences  that  can  be  constructed. 
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C.  TENSE  AND  TIME 

REL  English  includes  capabilities  for  handling  tenses  other 
than  present,  i.e.  past  and  future,  as  well  as  explicit  references  to 
time  of  events,  i.e.  dates.  The  smallest  unit  of  time  in  REL  English 
is  a day.  The  time  span  covered  is  from  1826  to  2000. 

NOW  refers  to  the  day  the  user  signed  on  the  terminal.  These  capabilities 
cannot,  however,  be  illustrated  on  the  Navy  data  base  since  it  does  not 
include  time  information.  To  include  examples  of  how  tense  and  time 
is  handled,  a small  data  base  was  constructed  dealing  with  contracts 
which  have  various  time  intervals  attached  to  them. 

The  protocol  below  illustrates  the  use  of  tenses  and  a 
variety  of  times.  Comments  and  explanations  follow  the  protocol. 


LIST  MICROPROCESSOR  CdNTPRCT' 

H 

N 
b N 

N 

N 


: m*  5m i ns  , 1 

RPRIL  14*  1976 


-74-12 

-77-14 


STARTING  RPR IL  15*  1974  ENDING 

STRRTING  1 977  ENDING  197R 


imiHi  «Fi4S6eB»*BbhPWl,T!!* 


-76-31 


1 o 


1 5 


2 0 


ENDING  SEPTEMBER  1R78 

1977  ENDING  DFCEMFER  14.  1978 

09,  1978 


STRPT I NG  0CT0FFR  1976 
N I - 77- 1 8 STRPTING  DECEMPFR  15. 

N I -77-3  STRRTING  OPTOpFR  10.  1977  ENDING  OPTOPER 

l.IHRT  RPF  THE  CONTRhl TDk „ hND  AMOUNTS  OF  CURRENT 
M I CROPROCES SOP  CONTRACT 2? 

GENEPRL  DRTR  CORP 
DENVER-GRRHM  CORP 
R.  JOHN  CORP 

COMPUTER  CONSUL TRNTS  INTNl 
MIRMI  STRTE  I IN I VERS  I TV 
■WHO  MRS 
OCTOBER 


34  000 
1 93000 
58000 
18000 
96onn 

THE  PPINCIPRL  INVESTIGATOR  RND  CONTPRCTOR  OF  ERCHx 
1.  1977  MICROPROCESSOR  CDNTRRCT7 


N I -76-6  H.  LRNSDRLE  GENEPRL  DRTR  CORP 

N I -77- 14  L.  MC  COY  DENVER-GRRHM  CORP 

N 1-76- 1 7 P.  LOST  f 01 ORRDO  INST  OF  TECH 

NI-76-24  C.  CHRRLES  NRTI0NRL  BUSINESS  MRCHINES 

N I -76-31  H.  CHRNG  R.  JOHN  CORP 
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T»«T ' 


DM  DF  EACH  CONTRACT  IN  OCTOBER  1977? 


3 0 


■<  0 


4 5 


5 0 


MI  -75-4 
N I -76-28 
ni-76-i  n 
N I- 76-6 
N I -77- 14 
N I -76- 17 
N 1-76-84 

Ml -76-3 
N I -76-30 
N 1-76-1*; 

mt-io 

N I -76- 12 
N I -77-5 
NI -77-15 
NI -76-34 
NI-76-25 
N I -77-8 
WHAT  MRS 


NETWORKS  RND  F OMMUN I CRT  I DNS 
I NST I TUT I ONAI 

NETWORKS  RND  COMMUNICATIONS 
MICROPROCESSORS 
M I CPDPROCESSOPS 
M I CPDPPOCESSOPS 
M I CROPROCESSOPS 


RPT  IF 
RPT  — 
ARTIFICIAL 
RPTIFICIRL 
ARTIFICIAL 


RL  INT 


inrntii 


NCE 
NCE 

INTELLIGENCE 
INTFL  LICENCE 
INTEL  L IGFNCF 


mm  ingimising 


ENDING  DCTDBEP  19*  1977 


STARTING  DCTOBEP  10*  1977 


ENDING  DCTDBEP  £2*  1977 
ENDING  DCTDBEP  13,  1977 


SDFTWAPE  ENGINEER  I Nr 
SOFTWARE  ENGINEERING 
THEORETICAL  COMPUTER 
THEDRET I CRL  COMPUTER 
THFDRET I CRL  COMPUTER 
THEDRET ICRL  COMPUTER 
THE  AMOUNT  DF  THE  JUNE 
'CLASSIFICATION7 
ARTIFICIAL  INTELLIGENCE 


SCIENCE 

SCIENCE 


SCI 

SC 

1 


:nce 


5 CONTRACTS  WITH  EACH' 


5 5 


fc  0 


SOFTWARE  ENGINEERING 

INSTITUTIONAL 

THEORETICAL  COMPUTER 
MI CPDPPOCESSOPS 


SCIENCE 


NETWORKS  RND  COMMUNICATIONS 


WAS  THE  TOTAL  AMOUNT  OF 


F-wmi 


7 0 


WHAT 
ri 

" “ " YELLIGFNGF 

SOFTWARE  ENGINEERING 
INSTITUTIONAL 

THEORETICAL  COMPUTER  SCIENCE 

MICROPROCESSORS 

NETWORKS  AND  COMMUNICATIONS 


7 •> 


HOW  MANY  A I CONTRACTS  APE  THERE7 
NONE . 

> HuW  MANY  A I C 
STARTING 
STARTING 
3 TAP TING 
STARTING 


180000 
1 mu 

176000 

600000 

220000 

28000 

18000 

40000 

11888 

JUNE  1975 

288000 
222000 
320000 
28000 
58000 
980  00 


CONTRACTS  WITH  EACH- 


3 

4 


ONTPACTS  WERE  THERE 
NOVEMBER  07*  1977 
OCTOBER  23*  1 977  ENDING 


IN  LAST  YEAR7 


NOVEMBER  06*  1977 


1 

3 


! WHBf  nraWUP  1 3! 


mm 


1977 


ENDING  . 

STARTING  MAY  02*  1977  ENDING  MAY  29*  1977 

WV£fll  ^MHSUr?’  ItgtlNG  NOVEMBER  ,376 


JANUARY 
MAY  0 


15,  1 °77 
1977  EN1 


UNIVERSITYv 


NI- 76-33  H.  CHAMPERS  ENDING  MARCH  04*  1978 

NI- 76-7  V.  MILLSAPS  FADING  FEBRUARY  1 °78 

N I - 77- 1 ° H.  f HAMPFRS  STARTING  1977  ENDING  JUNE 


1977 
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•i  o 


1 0 0 


1 OS 


1 1 0 


1 1 s 


1 / 0 


1 2 S 


1 J 0 


IF  I( 


CHAM 


MS  OF  CONTRACTS  WHOSE' 


480000  INSTITUTIONAL 

STARTING  NOVEMBER  1976 
60000  RPTIFICIRL  INTELL IGENCE 

START  IMG  MARCH  O'..  107*.  FNIHM6  MARCH  04.  1978 
14000  THEOPETICRL  COMPUTER  SCIENCE 
STARTING  1977  ENDING  JUNE  1977 


LIST  THE  RMDUNTS  RMD 
CONTRACTS  WHICH  WEPE 


STRPT  T MG 
STRPT I MG 
STRPT IMG 
STRPT I MG 
STRPT IMG 
STRPT IMG 
STRPT I MG 
MIN  RMD 


CLAST I F I CRT I DNS 


1 


1 08000 
196000 
. 3E-*  06 

93  000 

74« 


6 000  00  T.  BIIPDIGK 
880000  D.  RPCHFP 
480000  H.  CHRMBEPS 
84000  H.  LRMSDRLE 
198000  L.  MC  CDY 
58000  H.  CHRM6 
62000  R.  COPPI 
40000  P.  GRSPRP 
>WHRT  WAS  THE  SUM,  MRX 
1978  COMTPRCTS  WITH  ERCH 
RPTIFICIRL  INTELLIGENCE 
SOFTWARE  ENGINEERING 
INSTITUTIDMRL 

THEOPETICRL  COMPUTER  SC  I EMGF 
MICROPROCESSORS 

wee,! 

OF  ERCH  COMTRRCTOR? 

COLOPRDO  INST  OF  TECH  346000 

IMFOPMRTIOM  SCI  CDPP  634000 

MELLON  UNIVERSITY  66000 

STANDARD  UNIVERSITY  627000 

GENERAL  DRTR  CCRP  84000 

DENVER-GRRHM  CDRP  1°8000 

NRTIONRL  BUSINESS  MACHINES  168000 
R.  JOHN  CORP  '.8 000 

COMPUTER  CONSUL TRNTS  INTNL  18000 
MIRMI  STRTE  UNIVERSITY  96000 

MINNESOTR  POLYTECHNIC  INST  48000 
MULTIVRC  CORP  109000 

WYOMING  STRTE  UNIVERSITY  40000 

RUTHUR  J.  BIGGER  CORP  21000 


PRINCIPAL  INVESTIGATORS  OF  CURRENT ^ 
CONTRACTS:  BEFORE  JUNE  1977. 

STARTING  OCTOBER  1973 
JUNE  1974 
NOVEMBER  1976 
DECEMBER  1976 
1977 

OCTOBER  1976 
NOVEMBER  21,  1976 
AUGUST  15.  1976 

MEAN  OF  THE  AMOUNTS  OF  JANUARY  1 , 


60000 
87000 
600000 
4 0 0 0 0 
19800 

. 1 


48000 
47000 
220000 
21000 

cor*. 


54  000 
65333.3 
433333 
31666.7 

'im 
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Line  1 is  a command  that  holds  for  all  time,  i.e.  all 
microprocessor  contracts  are  listed,  with  their  times,  both  those 
that  are  currently  continuing,  as  in  line  2,  and  those  that  had 
already  ended,  as  in  line  3. 

CURRENT  contracts  which  are  inquired  about  in  line  11  are 
limited  to  those  that  are  in  existence  at  the  particular  time  that 
the  user  is  working.  Thus,  as  can  be  seen  from  lines  13-17,  there 
are  5 contracts  in  existence.  These  correspond  to  lines  2,  5,  8, 

9,  and  10  of  the  previous  answer. 

Time  information  can  precede  the  noun  which  it  modifies, 
as  in  lines  19,  30,  63. 

The  time  information  may  consist  of  a specific  day,  as  in 
line  19,  or  cover  a longer  interval,  e.g.  a month,  as  in  line  25, 
or  a year,  as  in  line  73.  If  a period  such  as  a month  is  used,  as 
in  line  25,  contracts  which  were  in  existence  throughout  the  period 
are  listed  (lines  28,  29),  and  also  contracts  which  ended  or  started 
within  tile  period,  with  the  appropriate  informat  ion  (lines  30,  36). 

In  line  71  the  present  tense  elicts  the  answer  NONE.  As 
can  be  seen  from  the  lines  that  follow,  a number  of  such  contracts 
existed  in  the  previous  year.  Line  82  means  that  there  were  9 contracts 
also  starting  May  02,  1977  and  ending  May  29,  1977. 

Prepositions  such  as  IN  (line  25),  AFTER  (line  85),  BEFORE 
(line  99)  can  be  used  In  their  ordinary  meanings. 

If  a question  is  in  a given  tense,  e.g.  in  the  past  tense,  as 
in  lines  90-91,  but  there  is  no  time  expression  to  specify  the  time 
period,  the  tense  of  the  verb  determines  the  answer.  In  the  case  of 
the  past,  events  that  existed  in  the  past  and  that  either  ended  in 
the  past  or  continue  in  the  present  moment  are  considered. 

Various  complex  operations  can  be  performed  on  data  with 
attached  times,  such  as  total  (sum),  maximum,  minimum,  mean,  as  can 
be  seen  from  lines  63,  108,  116. 
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Line  I is  a command  that  holds  for  all  time,  i.e.  all 
microprocessor  contracts  are  listed,  with  their  times,  both  those 
that  are  currently  continuing,  as  in  line  2,  and  those  that  had 
already  ended,  as  in  line  3. 

CURRENT  contracts  which  are  inquired  about  in  line  11  are 
limited  to  those  that  are  in  existence  at  the  particular  time  that 
the  user  is  working.  Thus,  as  can  be  seen  from  lines  13-17,  there 
are  5 contracts  in  existence.  These  correspond  to  lines  2,  5,  8, 

9,  and  10  of  the  previous  answer. 

Time  information  can  precede  the  noun  which  it  modifies, 
as  in  lines  19,  90,  63. 

The  time  information  may  consist  of  a specific  day,  as  in 
line  19,  or  cover  a longer  interval,  e.g.  a month,  as  in  line  25, 
or  a year,  as  in  line  73.  if  a period  such  as  a month  is  used,  as 
in  line  25,  contracts  which  were  in  existence  throughout  the  period 
are  listed  (lines  28,  29),  and  also  contracts  which  ended  or  started 
within  the  period,  witli  the  appropriate  information  (lines  30,  36). 

In  line  71  the  present  tense  elicts  the  answer  NONE.  As 
can  be  seen  from  the  lines  that  follow,  a number  of  such  contracts 
existed  in  the  previous  year.  Line  82  means  that  there  were  9 contracts 
also  starting  May  02,  1977  and  ending  May  29,  1977. 

Prepositions  such  as  IN  (line  25),  AFTER  (line  85),  BEFORE 
(line  99)  can  be  used  in  their  ordinary  meanings. 

If  a question  is  in  a given  tense,  e.g.  in  the  past  tense,  as 
in  lines  90-91,  but  there  is  no  time  expression  to  specify  the  time 
period,  the  tense  of  the  verb  determines  the  answer.  In  the  case  of 
the  past,  events  that  existed  in  the  past  and  that  either  ended  in 
the  past  or  continue  in  the  present  moment  are  considered. 

Various  complex  operations  can  be  performed  on  data  with 
attached  times,  such  as  total  (sum),  maximum,  minimum,  mean,  as  can 
he  seen  from  lines  63,  108,  116. 
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L).  MORE  COMPLEX  QUERIES 

l)-J.  QUERIES  WITH  RELATIVE  SUBORDINATE  CLAUSES 

Relative  subordinate  clauses  supply  some  information  about 
the  noun  to  which  they  are  attached,  for  instance,  SHIPS  THAT  CARRY 
COAL.  They  function  as  a unit  with  the  noun  which  they  modify  in  the 
main  sentence.  They  refer  to  t lie  noun  by  means  of  relative  pronouns 
WHO,  WHICH,  THAT,  and  WHOSE.  Comments  and  explanations  follow  the 
protocol . 


WHRT  TS  THE  NHNE  OF  THE  OFF  TCEP  WHO  COrtrtRNDS  THE  BTDDLE? 
CRPT  J.  TOWNES 

,'  TS  THE  LTNEHL  OF  THE  0FFTCEP  WHO  COflrtRNDS  THE  KN0X\' 
,h5PEHTEP  THHN  5000  7 

s 7ES 

✓ WHHT  HPE  THE  LTNEHLS  OF  OFFTCERS  WHO  CONNHND  ERCHv 


J] 


HOW  NPNY  SHIP  2 PRE  THERE  T HP  T HPVE  H DOC  TOP  7 
dd 

/HOUJ  NPNY  SHIPS  PRE  THEPE  r HP  I PPVE  NPPLES  PS  DECT INPT  TDM 7 

5 

’»,>wppt  ships  thpt  hpve  npples  ps  destinption  pre  thepe7 

CON2TELLPT  TOM 
K r TTYHPWK 
HPSSPYPMPP 
PSHTPBULP 
**>  r PNC  RED 

,HOW  NPNY  CHIP.;  PRE  THERE  T HPT  HPVE  NPXINUN  CRUISING < 

> SPEEDS  NUT  LESS  THPN  357 
13 

> WHPT  HRE  THE  FLPGS  OF  SHIPS  T HPT  CPRR  < TPNKS7 
“ o NORWPY 

•JEST  GERNPNY 
NETHEPLPNDS 
UNITED  KINGDON 

,-WPPT  DO  SHIPS  THE  PI  DEPPRTED  LONDON  CPRRY7 
-i  GENE  PPL  NERCHPNDISE 

> WPP T DOES  EPCP  'SHTP  THPT  DEPPRTED  RIGP  CPRRY 7 
THRU  PIRCRPFT 

TPRPNTED  TPNKS 

/DOES  EPCH  SHIP  THPT  DEPPRTED  RTGP  CPRRY  PTRCRPET7 
so  THRU  YES 

TPRPNTED  NO 

> WHPT  IS  THE  DECT  TNPT  TON  OF  SHTP  THPT  HPVE  DEPPRTEDn 
/ LONDON  7 
ROTTERDPN 
55  LEHPVRE 

/> DO  SHIPS  THPT  DEPPRTED  LONDON  HPVE  ROTTERDPN  PS  DE3-< 

,>  T TNPT  TON  7 
TES 

? DO  SONE  SHIPS  THPT  DEPPRTED  OSLO  CPRRY  OIL7 

*®  YES 

/ DOES  THE  SHIP  WHICH  CPPT  R.  SPRUPNCE  CONNPNDS  HPVE-: 

/ NP  TPOPT  PS  PONE  PORT7 
TEC 

DO  SONE  SHIPS  WHICH  CPRRY  COPL  HPVE  BPlTINOPE  PS< 

55 /DEPPRTURE  POINT7 
NO 

.>  WHPT  DO  SHIPS  WHOSE  DEPPR  RIPE  POINT  IS  BPLTINORE  CPRRY7 
GENERPL  FOODS 
CONSTRUCTION  NPTERIRLS 

70,-DOES  THE  SHIP  WHICH  CDR  C.  JPCKSON  CONNPNDS  HPVE \ 

- ENDURPNCE  GREPTER  THPN  707 
NO 
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WHAT  IS  THE  ENDURANCE  OF  THE  SHIP  WHICH  CDR  C.  JACKSONS 
/COMMANDS? 

^ 35 

/DDES  THE  SHIP  WHICH  CAPT  R.  SPRUANCE  COMMANDS/ 

/APPROACH  NAPLES? 

YES 

/DDES  ANY  SHIP  WHOSE  DEPRFTUPE  POINT  IS  SOME  US  PORTS 
so /CARRY  AIRCRAFT? 

YES 

/DO  SHIPS  WHOSE  NORMAL  CRUISING  SPEEDS  EXCEED  15  HAVE / 
^PERCENT  FUEL  GREATER  THAN  707 

YES 

«s /THE  PERCENT  FUEL-  OF  WHAT  SHTPS  WHOSE  NORMAL  CRUO'ISINGS 
/SPEEDS  EXCEED  15  IS  GREATER  THAN  70? 

THERE  ARE  46  LTNES  IN  THIS  ANSWER.  HOW  MANY  DO  YOU  WANT? 
RESPOND  WTTH  'ALL'S  'NONE  S OR  A NUMBER. 

/9 

90  CONSTELLAT  TON 
SARATOGA 
KITTYHAWK 
JOHN  F.  KENNEDY 
INDEPENDENCE 
« JOSEPHUS  DANTELS 
WATNWRTGHT 
FOX 

WTLLIAM  H.  STANDLEY 

DOES  EVER  < ATRCRAFT  CARRIER  WHICH  HAS  A DOCTOR  SAIL  FOR/ 
ioo /SOME  EUROPEAN  PORT 7 
NO 

;IS  ANY  SUBMARINE  WHOSE  SPEED  IS  GREATER  THAN  OR  EQUAL  / 
/TO  10  OWNED  BY  USSR  OR  US ? 

UNITED  STATES  ND 
los  SOVIET  UNION  YES 

/ARE  ALL  AIRCRAFT  CARRIERS  WHOSE  DESTINATION  IS  NAPLESS 
/OWNED  BY  US  7 
YES 

/> DO  ALL  MERCHANT  VESSELS  WHICH  CARRY  OIL  OR  AMMUNITIONS 
“0/ BELONG  TO  US  7 
AMMUNITION  NO 
OIL  NO 
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In  the  protocol  WHO  is  found  in  lines  1,  3,  6;  WHICH  is  in 
lines  61,  64,  70,  73,  76,  99,  and  109;  WHOSE  is  in  lines  7,  67,  79,  82, 

85,  102,  and  106.  The  rest  of  the  sentences  contain  THAT.  The  verbs 
BE  and  HAVE  occur  in  these  relative  clauses,  but  regular  verbs  such  as 
DEPART  predominate. 

Relative  clauses  are  either  attached  at  the  end  or  possible 
end  of  the  main  sentence  as  In  line  1,  . . . OFFICER  WHO  COMMANDS 
THE  BIDDLE?,  or  embedded  within  the  sentence  as  in  line  3,  . . . OFFICER 
WHO  COMMANDS  THE  KNOX  GREATER.  . . . The  two  types  of  constructions 
are  indicated  with  the  lines  where  they  occur. 

Lines  6 and  7 contain  two  relative  clauses,  each  of  which 
could  end  the  sentence,  i.e.  be  final.  The  presence  of  EACH  results 
in  the  listing. 

Line  30  has  an  embedded  clause  also  with  the  THERE  construction. 

I.ine  37  has  a final  clause  that  contains  a comparative. 

In  line  39  the  clause  is  final  and  contains  a regular  verb. 

Line  44  contains  a clause  with  a regular  verb  embedded  In 
the  main  sentence  with  a regular  verb. 

Line  46  is  similar  to  line  44  but  contains  RACK. 

Line  49  is  a yes/no  question  with  EACH  and  an  embedded  clause. 

Line  56  is  similar  to  line  49  but  is  without  EACH. 

Line  59  Is  similar  to  line  49,  but  contains  SOME. 

Line  61  has  an  embedded  clause  with  a subject  that  is  different 
from  the  noun  which  the  clause  modifies. 

Line  64  has  an  embedded  clause. 

Line  67  contains  an  embedded  clause  with  the  pronoun  WHOSE. 

In  such  clauses  the  subject  Is  different  from  the  noun  which  the  clause 
modi f les. 

In  line  70  the  embedded  clause  has  a different  subject  and 
the  main  sentence  contains  a comparison. 

Line  71  has  a final  relative  clause  with  a different  subject. 

I.ine  76  contains  an  embedded  clause  with  a different  subject. 

in  line  79  the  embedded  relative  clause  lias  the  pronoun 
WHOSE  and  the  quantifier  SOME. 

Line  82  has  an  embedded  i lause  with  WHOSE  and  a comparison. 
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and  the  main  sentence  also  has  a comparison. 

In  line  85  almost  all  the  words  are  the  same  as  in  line  82 
but  due  to  a different  grammatical  structure  different  results  are 
obtained.  The  relative  clause  contains  WHOSE  and  is  embedded. 

Line  99  contains  an  embedded  relative  clause  with  WHICH. 

There  are  two  quantifiers  --  EVERY  and  SOME.  The  verb  SAIL  FOR  is 
shown  iri  the  section  on  verbs. 

In  line  102  the  relative  clause  starts  with  WHOSE,  is  embedded, 
and  contains  a comparison.  The  ANY  quantifier  is  present.  The  passive 
verb  IS  . . . OWNED  Is  treated  in  the  section  on  verbs.  The  conjunction 
OR  is  discussed  in  the  section  on  conjunctions. 

Line  106  is  somewhat  similar  to  the  above,  but  contains  the 
quantifier  ALL. 

in  lint.*  109  the  relative  clause  is  also  embedded  but  it 
starts  witli  WHICH.  The  verb  BELONG  TO  is  shown  in  the  section  on  verbs. 

A special  case  of  sentences  with  relative  clauses  are  elliptical 
sentences  which  on  the  surface  do  not  contain  a relative  clause.  Examples 
are  found  in  the  protocol  below. 


WHAT  APE  AIRCRAFT  CARRIERS  WITH  EACH  MISSION7 

SURVEILLANCE  OPERATIONS  CONSTELLATION 

KITTYHAWK 
JOHN  F.  KENNEDY 

s TENDER  RESTRICTED  AVAILABILITY  SARATOGA 

INDEPENDENCE 

OVERHAUL  AMERICA 

'HOW  MANY  AIRCRAFT  CARPIEPS  WITH  EACH  FLAG  ARE  THERE"7 

UNITED  STATES  6 
io  SOVIET  UNION  4 

ARE  THERE  MORE  THAN  TWO  SUBMARINES  WITH  EACH  EMPLOYMENT7 

ROUTINE  MAINTENANCE  YES 

SURVEILLANCE  OPERATIONS  NO 

ANT  I -SHIPPING  OPERATIONS  NO 
is  ANTI-SUBMARINE  OPERATIONS  YES 

> HOW  MANY  AIRCRAFT  CARRIERS  WITH  EACH  MISSION  HAVE  A DOCTOR7 

SURVEILLANCE  OPERATIONS  ' 3 

TENDER  RESTRICTED  AVAILABILITY  2 
OVERHAUL  1 

7 0 HOW  MANY  SUBMARINES  WITH  HOME  PORTS  ARE  THERE? 

>WHAT  SUBMARINES  WITH  SPEEDS  GREATER  THAN  5 ARE  THERE"7 

*lt)R£?SH 

:•%  USSR  17 
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Such  sentences  contain  elliptical,  or  truncated,  relative 
clauses  where  the  relative  pronoun  and  the  verb,  usually  HAVE,  have 
been  substituted  by  WITH.  Thus,  HOW  MANY  AIRCRAFT  CARRIERS  WITH  EACH 
MISSION  HAVE  A DOCTOR?  is  equivalent  to  HOW  MANY  AIRCRAFT  CARRIERS  WHICH 
HAVE  EACH  MISSION  HAVE  A DOCTOR?  The  elliptical  construction  results 
in  a shorter  and  smoother  sentence. 

Just  as  in  the  case  of  relative  clauses,  the  WITH  constructions 
can  be  sentence  final  or  embedded.  In  lines  1 and  11  they  are  final, 
and  in  lines  8,  16,  20,  22  they  are  embedded. 
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l)-2.  CONJUNCTIONS 

Noun  phrases  (Including  single  nouns)  can  be  conjoined  with 
other  noun  phrases;  verb  phrases  (including  single  verbs)  with  other 
verb  phrases;  and  relative  clauses  witli  relative  clauses.  The  conjunction 
words  are  AN1)  and  OR.  The  protocol  below  illustrates  some  of  the 
possibilities  of  using  conjunctions.  Comments  and  explanations  follow 
the  protocol. 


WHAT  ARE  THE  DESTINATIONS  OF  K I T TYHAWK  AMD  LOS  ANGELES7 
K ITTYHAWK  MAPLES 
LOS  ANGELES  NORFOLK 

' WHAT  APE  THE  DEST INAT IONS  OF  TAE  LOS  ANGELES  AND' 

5 /K rTTYHAWK  CLASS  SHTPS7 
COMSTELLATiOM  MAPLES 

AMEPTCA  UNKNOWN 

K ITTYHAWK  MAPLES 

JOHN  F.  KEMMEDY  MDPFOLK 

*o  lOS  AMGELES  MDPFOLK 

> DOES  AMY  SHTP  CARRY  TANKS  AMD  AIRCRAFT 7 
AIRCRAFT  YES 
TAMKS  YES 

> WHAT  SHIPS  CARRY  TAMKS  AND  COAL 7 
is  TAMKS  CANADAIAN  STAR 
AMSTELHOF 
TRAMS AMEPTCA 
POSErDON 
TAPANTED 

20  TAURUS 

COAL  ENGLISH  STAR 
EMPTRE  STAR 
DUNEDTM  STAR 
AMSTELDIEP 

as  HOW  MANY  SHTPS  CARPV  TANKS  AMD  AIRCRAFT  7 
AIRCRAFT  9 
TAMKS  6 

-HOW  MANY  SHTPS  ARE  THERE  WHICH  CARRY  AIRCRAFT > T AMK S s 

-OR  TRUCKS7 
30  AIRCRAFT  9 
TAMKS  6 
TRUCKS  a 

,'WHAT  rS  THE  HULL  NUMBER  AMD  HOME  PORT  OF  EACH  AIRCRAFTS 

/CARR TER  7 


35  CONSTELLATION 

64 

MAYPORT 

SARATOGA 

60 

NORFOLK 

AMERICA 

66 

NORFOLK 

K rTTYHAWK 

63 

MAYPORT 

JOHM  F.  KENNEDY 

67 

MAYPORT 

- o INDEPENDENCE 

6E 

MAYPORT 
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/ WHAT  IS  THE  DESTINATION,  PEPCEMT  fuel  AND  ENDURANCE  X 


,>QF  EACH  SHIP  WHOSE  HOME  PORT  IS  NORFOLK 7 


SARATOGA 

6 00 ON  X 3000W 

100 

45 

AMERICA 

UNK  NOWN 

0 

45 

4 5 

STURGEON 

ON  X 4500E 

100 

96 

PHILADELPHIA 

NORFOLK 

100 

130 

BATON  ROUGE 

NORFOLK 

100 

130 

LOS  ANGELES 

NORFOLK 

100 

130 

P06Y 

NORFOLK 

100 

96 

5 0 

GRAYLING 

350 ON  A 100  OE 

100 

96 

TAUTOG 

370 OS  A 3000E 

100 

96 

WHALE 

150 OS  X 1300E 

1 00 

96 

ASPRO 

NORFOLK 

100 

96 

SUNFISH 

NORFOLK 

100 

•96 

5 5 

CHARLES  F.  ADAMS 

NEW  YORK 

80 

40 

HENRY  B.  WILSDN 

NEW  YORK 

90 

40 

BARNEY 

NEW  YORK 

95 

40 

CLAUDE  V.  RICKETTS 

NEW  YORK 

88 

40 

LAWRENCE 

NEW  YORK 

86 

40 

6 0 

JOHN  KING 

NEW  YORK 

80 

40 

HOEL 

LIVERPOOL 

79 

40 

ROBISON 

LIVERPOOL 

89 

40 

->WHAT  IS  THE  READINESS,  CALl  SIGN,  MAXIMUM  CRUISING/ 
/SPEED  AND  ENDURANCE  OF  EACH  SHIP  WHICH  HAS  NAPLES  AS< 
65 /DESTINATION? 

CONSTELLATION  Cl  NABC  35  45 

KITTYHAWK  C3  NABE  35  45 

HASSAYAMPA  Cl  NADF  35  GO 

ASHTABULA  Cl  NADH  35  60 

7 o ,> WHAT  SHIPS  HAVE  OSLO  OT  'P  LISBON  AS  DESTINATION7 
OSLO  TAIPING 
T AGP  I S 


TAG AY TRAY 
TABOR 

vs  LISBON  TENNESSEE 
TENERIFFA 
TENNERATRE 


> WHAT  ARE  DESTINATIONS  AND  EMPLOYMENTS  OF  SHIPS  THAT / 


/ DEPARTED  MAYPORT  OR  NORFOLK  7 
so  MAYPORT  6000N  X 3000W  TENDER  RESTRICTED  AVAILABILITY 
370 ON  X 1700E  TENDER  RESTRICTED  AVAILABILITY 
NORFOLK  UNKNOWN  OVERHAUL 


e 5 


ON  X 4500E 
350 ON  X 100 0E 
370 OS  X 300 OE 
1500S  X 1300E 


ROUTINE  MAINTENANCE 
ROUTINE  MAINTENANCE 
ROUTINE  MAINTENANCE 
ROUTINE  MAINTENANCE 
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WHHT  IS  THE  CHLL  STUN*  DEST TMRT TDM  HMD  EMPLOYMENT  OF  EACH < 

/SHIP  THHT  DEPARTED  MRYPOPT  OP  NORFOLK? 

MRYPOPT  SHPRTOGH  NHBG  6000N  X 3000W  4 

90  TENDER  RESTRICTED  HVflrLRETLTTY 

TNDEPEMDEMCE  NHBH  3700N  X 1700E  1 

TENDER  RESTRICTED  RVATLABTL  TTY  i 

NORFOLK  RNERTCH  MHBF  LINK NOWN 

OVERHAUL 

95  STURGEON  MHBL  ON  X 4500E 

ROUT  THE  MAINTENANCE 

6PAYLTNG  MHBO  3500N  X T000E  J 

POUT TME  MAINTENANCE 

TAUTOG  MHBM  3700S  X 3000E 

ioo  POUT  TME  MAINTENANCE 

WHALE  MHBM  1500S  X 1300E 

POUT TME  MAINTENANCE 

/WHAT  APE  THE  DESTTNRT TONS  OF  THE  SHTPS  WHTCH  CRRPY  TANKS'  { 

>HND  WHTCH  DEPHPTED  PTGH7 
105  LUHMDH 

> WHH T HPE  SHTPS  WHOSE  MHXTMUM  CRUISING  RHNGE  IS  Et?UAL  < 

/ TO  4000  HMD  WHTCH  HAVE  PEPCEMT  FUEL  GREATER  THAN  907  1 

CQNSTELLAT  TOM 
SARATOGA 

1 1 o TMDEPEMDEMCE  < 

/TS  THERE  R SHTP  WHOSE  DEST  TNHT  TOM  IS  OSLO  HMD  THHT  HAS' 

/ BUENOS  HTRES  AS  DEPARTURE  POTNT7 

YES 

/WHHT  rs  THE  CARGO  TYPE  OF  SHTPS  WHTCH  DEPORTED  RTGA' 
ii5>HMD  WHOSE  DEST TNAT TON  IS  LUHMDH7 
HTPCPHFT 
TANKS 

/APE  THERE  SHTPS  THHT  DEPHPTED  MHYPOPT  AND  WHTCH  HAVE' 

/PERCENT  FUEL  MOT  LESS  THAN  1007 
120  r'ES 

/WHAT  TS  THE  EMPLOYMENT!.  HUlL  NUMBER  HMD  CHLL  STGN  OF ' 

> SHTPS  WHTCH  HPE  TN  TG67.3  HMD  WHTCH  DEPHPTED  MHYPOPT7 
TENDER  RESTRICTED  HVHTLHBTlTTY  60  NHBG 

6E  NHBH 

125 /ARE  THERE  SHTPS  TN  Tb67. 1 WHOSE  REHDTNESS  TS  Cl  AND< 

/ WHTCH  HAVE  H DOCTOR7 

YES 

> WHO  TS  THE  CQMMHMDER  OF  EHCH  SHTP  TM  T667. I WHOSE  PERCENT ' 

2 FUEL  TS  MOT  LESS  THHM  50  HMD  0IHTCH  HRS  A DOCTOR7 
iso  KTTTYHAWK  CHPT  R.  SPRUHMCE 

WHTNWRTbHT  CHPT  O.  EVANS 

WILL THH  H.  STANDLEY  CHPT  C.  MTCHHELS 

STERETT  CHPT  W.  HOHMANN 

HORNE  CHPT  J.  BRHNTN 

135  JOUETT  CHPT  T.  FREN2TNGER 

/TS  NORFOLK  THE  HOME  PORT  OF  EHCH  SHTP  TN  TG67.3  WHOSE' 

/REHDTNESS  TS  Cl  HND  WHTCH  DEPHRTED  MHYPORT 7 
SARATOGA  YES 

INDEPENDENCE  NO 
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1-0  ,'iJHrtT  PdPTS  DOES:  TRPU  rtPPRGflCH  OP  DEPRPT  7 
LURNDR 
PTGR 

; UIHRT  SHTPS  RPPPQRCH  OP  DEPRPT  NQPFOLK  OP  MRYPOPT7 
NRYPOPT  SRPRTOGR 
ms  INDEPENDENCE 

MOPFOLK  RMEPTCR 

JOHN  F.  KENNEDY 
STUPGEON 
PHrLPDELPHTfl 
iso  BRTON  POUGE 

LOS  RN6ELES 
POGY 

GPRYL  TNG 
TFHJTOG 

155  WHRLE 

RSPPO 

sunf  r sh 

KRwrsKiyi 

WHRT  SHTPS  SRTL  TO  LTSBON  RND  CRPPY  CONSTRUCTIONS 
mo  ^rtRTEPrRL  77 
TENEPIFFR 

; UJHRT  SHTPS  SRTL  TO  LT-SBON  OP  CRPRY  CONSTRUCTION  NRTEPIRLS? 
TRL I SMRN 
TRMR 

its  TRLLEYPRMD 
TENNESSEE 
TENEPIFFR 
TEMMEPRrPE 

;>UHRT  SHIPS  SRIL  TO  L TSBQN  RMD  DO  MOT  CRPRY  CONSTRUCT  ION". 
i7o  ,>HRTEPIRLS7 
TENNESSEE 
TENNEPRTPE 


In  line  1,  two  Individual  nouns  are  conjoined  through  AND, 
in  line  4 an  individual  and  a class. 

Line  11  contains  the  quantifier  ANY  and  conjuction  of  two 
individuals.  The  ANY  quantifier,  which  works  like  SOME,  results  in 
YES/NO  answers.  In  line  14,  the  two  conjoined  individuals  are  with  the 
WHAT  quantifier,  and  in  line  25  with  HOW  MANY. 

Line  28  has  three  individuals  conjoined  by  OH  with  the  THERE 


construct  Ion. 


40 

Line  33  conjoins  two  relations  (attributes)  with  AND; 
line  41  has  three  relations  conjoined  with  AND;  line  63  contains 
four  relations  conjoined  with  AND. 

It  should  be  noted  that  in  cases  where  more  than  two  data 
items  are  conjoined,  all  but  the  last  two  are  separated  by  commas. 

This  format  can  easily  be  changed  if  a different  one  is  desired, 
e.g.  DESTINATION  AND  PERCENT  FUEL  AND  ENDURANCE  as  an  alternate  to 
line  41  by  introducing  a rule  of  grammar  with  the  desired  format. 

Line  78  illustrates  conjunction  of  two  relations  through 
AND  and  two  individuals  through  OR  in  the  same  sentence.  Line  87  is 
quite  similar  but  contains  three  conjoint  relations.  What  is  of  note 
in  the  answer,  lines  89-102,  is  the  folding  of  lines  which  would  be 
too  long. 

In  line  103  two  relative  clauses  are  conjoined,  each  starting 
with  WHICH  and  containing  regular  verbs. 

In  the  case  of  conjunctions  of  relative  clauses,  the  answer 
consists  of  those  data  items  which  satisfy  conditions  specified  by 
botli  relative  clauses. 

Line  107  introduces  the  conjunction  of  two  relative  clauses, 
one  of  which  starts  with  WHOSE  and  the  second  one  with  WHICH.  The 
clause  with  WHOSE  has  a different  subject.  Line  111  is  similar,  but 
the  relative  conjunction  in  the  second  clause  is  THAT.  The  question 
is  of  the  yes/no  type  witli  THERE. 

In  line  114,  which  contains  again  a conjunction  of  two 
relative  clauses,  the  first  of  those  starts  with  WHICH  and  the  second 
with  WHOSE  followed  by  a different  subject. 

Line  118  has  two  conjoint  relative  clauses,  the  first  starting 
with  THAT  and  the  second  with  WHICH. 

Line  121  contains  a conjunction  of  three  relations  and  two 
relative  clauses,  both  of  which  start  with  the  relative  pronoun  WHICH. 
The  first  relative  clause  is  of  a different  construction  than  those 
exemplified  so  far. 

Lines  125  and  128  contain  further  examples  of  conjunctions 


of  relative  clauses. 
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In  line  136,  the  yes/no  question  with  conjoined  relative 
clauses  yields  both  the  YES  and  NO  answers  due  to  the  listing  caused 
by  the  EACH  quantifier. 

Line  140  is  an  example  of  conjunction  of  two  regular  verbs 
joined  by  OR.  Line  143  contains  both  conjunction  of  two  verbs  and 
two  individual  nouns.  The  conjunction  word  is  OK  In  both  cases. 

In  line  159  extended  verb  phrases  are  conjoined  by  AND, 
and  in  line  162  they  are  conjoined  by  OR.  In  the  first  case,  the 
answer  consists  of  that  data  item  which  satisfies  both  conditions 
simultaneously;  in  the  second  case,  data  items  satisfying  both 
conditions  independently  are  listed.  Line  169  contains  two  conjoined 
extended  verb  phrases,  one  of  which  is  negative,  conjoined  by  AND. 
This  results  in  the  listing  of  those  data  items  which  satisfy  the 
conditions  in  both  verb  phrases  simultaneously. 


? 


* ft* 
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0-3.  PRONOUNS  AND  OTHER  FORMS  OF  REFERENCE 

Pronouns  constitute  a very  powerful  means  of  achieving  fluency 
and  economy  In  discourse.  They  are  also  however  a notorious  source  of 
ambiguity  and  therefore  difficulty  in  handling.  In  current  REL  English, 
some  problems  still  remain  unsolved,  and  some  sentences  similar  to 
those  illustrated  may  not  work.  Also,  some  cases  are  not  implemented 
yet. 

The  processing  of  pronouns  is  quite  complex,  and  the  user 
cannot  be  burdened  with  those  aspects.  It  may  be  helpful,  however,  to 
know  that  potential  pronoun  referents  are  retained  over  three  sentences, 
and  that  the  data  item  which  turns  out  to  be  the  referent  continues  to 
be  treated  as  a potential  referent.  Thus,  in  line  3 KITTYHAWK  is  the 
referent  of  ITS,  and  it  is  retained  as  a potential  referent  for  future 
sentences,  so  that  in  lines  5,  7,  and  9 it  is  also  the  referent. 

Pronouns  can  be  used  in  the  subject  form  as  in  line  5 (IT), 
the  possessive  form  as  in  line  3 (ITS),  in  the  animate  subject  form  as 
in  line  24  (HE),  and  in  the  possessive  animate  form  (HIS)  as  in  lines  13, 

15,  and  22.  Pronouns  can  also  be  used  in  the  plural  form,  where  the 
animate/inanimate  distinction  is  irrelevant.  The  subject  plural  THEY 
appears  in  line  33;  the  possessive  plural  THEIR  in  lines  65,  79,  105,  157; 
the  object  plural  THEM  in  lines  132,  143,  168,  174.  This  latter  is 
used  with  quantifiers  such  as  EACH  and  WHICH. 

The  animate/ inanimate  distinction  can  best  be  observed  in 
lines  11-18,  where  the  possessive  HIS  refers  to  the  person  and  the 
possessive  ITS  to  the  ship. 

Other  forms  of  reference  are  also  used  in  the  examples.  The 
demonstrative  THAT  and  plural  THOSE  which  refer  to  previously  mentioned 
data  items  are  found  in  lines  95,  97,  42,  and  56. 

OTHER,  which  selects  data  items  of  the  same  class  but  not 
those  which  had  been  most  recenLly  mentioned.  Is  exemplified  in  lines  76, 

92,  99,  111.  How  it  works  is  easy  lo  see  from  the  sequence  in  lines  86-112. 
In  line  99  all  the  OTHER  aircraft  carriers  but  KITTYHAWK  are  referred  to, 
and  in  line  111  the  OTHER  aircraft  carrier  is  again,  in  turn,  KITTYHAWK. 


Tlie  pronominal  THAT  which  refers  to  a simple  relation  previously 
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mentioned  or  the  result  of  some  operations  carried  out  on  relations 
is  illustrated  in  lines  113-135.  In  line  121  an  operation  is  performed 
on  two  relations,  and  lines  124  and  125  use  the  result  of  that  calculation. 

Pronominal  referents  can  also  refer  to  antecedents  within  the 
same  sentence,  using  ITS,  HIS,  and  THAT  as  illustrated  in  lines  174-195. 

At  the  present  time  THEIR  works  in  an  unsatisfactory  manner,  or  is  not 
yet  implemented. 


UHHT  TS  THE  BEST  TMRT  TOM  OF  THE  KITTYHRLIK 7 
MRPLES 

,>UHRT  TS  T TS  SPEEB  7 
30 

5 ,>  BQES  TT  HHVE  H 00CT0P? 

YES 

>UHO  f S ITS  CUMMRNBEP7 

crpt  p.  sppurmce 

UHRT  IS  ITZ  HOME  POPT  RMB  CRlL  STbN7 
i o MRYPOPT  NHBE 

/UHRT  TS  THE  rIRME  OF  THE  VOMMHflDEP  OF  THE  SRR8TC!<5R7 
CRPT  fl.  BPOWM 
/ U1HHT  rS  HTS  L TNEHL  7 
4836 

15/UHHT  TS  THE  BEST TMHT IOM  OF  HTS  SHTP7 
6 00 ON  X 3000 W 
•uiHHT  IS  TTS  EMPLOYMENT? 

TENBEP  PESTPTCTED  RVRILRF TL I TY 
iJHHT  TS  KflOUrl  RBOUT  CRPT  J.  FEEL  i 7 
;o  HRS  R lTMERL 
TS  R COMMRNBER 
> ulHRT  TS  HTS  LTNERL  7 
4848 

/■  (JHRT  SHTP  DOES  HE  CQMMRNU 7 
?5  SOUTH  CRRDLINR 
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WHAT  COMMANDERS  HAVE  LTNEAlS  GREATER  THAN  101000*? 

CDP  P.  DAUGHERTY 

C DP  J.  HTGH 

CDP  X.  COHEN 

30  CDP  J.  HORNER 

CDP  H.  HOP TON 

CDP  T.  CHHNDLEP 

/ WHAT  SHTPS  DO  THEY  COMMAND? 

CDP  P.  DAUGHERTY  GPRYL INb 
35  CDP  J.  HIGH  TAUTOG 

CDP  X.  COHEN  WHALE 

CDP  J.  HOPNEP  POGY 

CDP  N.  NORTON  SUNFTSH 

CDP  T.  CHHNDLER  ASPPO 

-o  THE  PEHDIHESS  OF  HOW  MANY  SHIPS  IS  NOT  Cl? 

3 

/'LIST  THE  PEHSati  FOR  EHCH  OF  T HOSE  SHIPS. 

AMEPTCA  OVERHAUL 

KITTYHHUK  HIP  SEHPCH  RADAR  FATLURE 

-s  STEPETT  SONAR  FATLURE 

CHARLES  F.  ADAMS  GUN  SYSTEM  FATLURE 
HOEL  GUN  SYSTEM  FHTLUPE 

CDNNOLE  SONAR  FATLURE 

PRTHBUPNE  SONAR  FATLURE 

sn  MEYfcRKORD  -SONAR  FATLURE 

WHAT  IS  THE  NUMBER  OF  TG25.3  SHTPS  WTTH  EHCH  CLASSTFTCAT TON? 
GUTDED  MTSSTLE  LTGHT  CPUTSER  1 

HTPCPHFT  CHPPTEP  1 

FRTGATE  3 

55  NUCLEAR  POWERED  ATTACK  SUHMARTNE  2 

/LTST  THE  call  STGN  AND  HUi_l  NUNBEP  OF  EACH  OF  THOSE  SHTPS. 
GUTDED  MTSSTLE  LTGHT  CPUTSER  HORNE  NAFX  30 

ATPCPAFT  CAPRTER  KTTTYHAWK  NABE  63 

FPIGHTE  KNOX  NACW  1 052 

to  ROARK  NACX  1053 

NUCLEAR  PDWEPED  ATTACK  SUBNAP TNE  BATON  ROUGE  NABJ  689 

POGY  NABP  647 

/ HOW  MANY  NEPCHANT  VESSElS  APE  THERE  THAT  CARRY  VANADTUN  ORE? 

5 

55 /WHAT  APE  THE  TP  NAMES  AND  DESTINATIONS? 

NOPPTS  E.  CPATN  WTLMTNGTON 

GPEENV TLLE  VTCTOPY  WTLMTNGTON 
TRUMAN  KTMLOW  WTLMTNGTON 

SHIPPER  WTLMTNGTON  . 

i o SEAFARER  WTLMTNGTON 
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'••hr  F 13  FAE  rlHrtt  AND  LfcNbTA  OF  30V  It  F rtr»?i-prlFT  rAFFIEF'7 
LENINbPAD  635 

NG3KVA  635 

K IEV  935 

?•>  rllNSK  935 

S>> *HAF  IS  THE  FlA6  AND  i_ENbFA  OF  OTHEf?  Hf(?Cl?hlFr  CHffff IEPS7 
UNITED  STATES  10  39 
1 073 

/WAAF  APE  THE  Iff  MHHES  AND  lEHGTHS7 
ho  CONSTELLAT  rON  1073 
3APAT06A  1 039 

ANEPICA  1073 

K T TTYHAWK  1073 

JOAN  F.  KENNEDY  1073 
ho  THDEPEHDE  NCE  1039 

i.iHR T 13  THE  T (PE  GF  EACA  FU35.3.37 
K r TTYHAWK  AIPCPAFT  CAPPIEP 

PA  TDM  FDUbE  NUCLEAR  POWERED  ATTACK  3UBNAPINE 
KNOX  FPIbATE 

so  /WAG  r:  FAE  CGrtflAHDEF  OF  THE  K f TT  FAAWK  7 
CAPT  P.  SPPUANCE 

/A AG  IS  TAE  CGdrlANDEP  GF  EACA  GF  FAE  GTAEF  TU35.3.3  3AIPS7 
BATON  ROUGE  CDF  V.  GUIET 
K NQX  CDF  C.  JACKSON 

owWAAT  rS  TAE  lENGTA  GF  TAAF  SUBNARINE7 
360 

> til AA  F IS  FAE  LENbTA  GF  FAAT  AIRCRAFT  CHPPIEP7 
1073 

FijJAG  IS  FAE  CGflrlANDEP  GF  EACA  JF  FAE  GFAEF  ATFCFAFT  CAFPrEFSi' 
ioo  CONSTELLATION  CAPT  J.  ELL  I TON 

JAFAFObA  CAPT  A.  BROWN 

AMEPTCA  CAPT  W.  AAL 3EY 

JOAN  F.  KENNEDY  CAPT  P.  flOFFETT 

INDEPENDENCE  CAPT  S.  WCKSON 

i oo  YijJAAT  APE  FAE  IF  DE  ST  INAT  IONS? 

UNKNOWN 

NORFOLK 

NAPLES 

6 0 0 ON  X 300 OW 
no  370 ON  X 1700E 

XWAAT  IS  TAE  GTAEF  AIFCPAFF  CARP IEP 7 
KIT  TYHAWK 

XWAAT  IS  ITS  DESTINATION7 
NAPLES 


46 


115  UHAT  IS  THE  PERCENT  FUEL  OF  THE  KNOX? 

30 

>UHAT  IS  THHT  OF  THE  ROARK  7 
38 

>13  THH r OF  SOME  KNOX  CLASS  SHIP  LESS  THRM  80? 

120  YE2 

UHAT  rs  THE  RANGE  DIVIDED  B < NORMAL  CRUISING  SPEED  OF  THE  '< 
>KI TTYHAUK  7 
750 

,> UHA T IS  THHT  OF  THE  KNOX? 

12  5 318.5 

>12  THHT  OF  SOME  KNOX  CLHSS  SHIP  LESS  THHM  300? 

MO 


UHAT  IS  AMERIA'CA  S REASON 7 
OVERHAUL 

1 3 o > UHAT  IS  THHT  OF  EHCH  SHIP  WHOSE  READINESS  IS  C37 
STERETT  SOMRR  FAILURE 

CHHRLE3  F.  ADAMS  (SUM  SYSTEM  FHILURE 
COMMOLE  SONAR  FAILURE 

RRTHBURME  SOMRR  FRILURE 

ns  MEYERKORD  SOMRR  FRILURE 


HOW  MRM V MUClERR  POWERED  ATTACK  SUBMARINES  ARE  THERE7 


10 

> UHA  T 


IS  THE  HULL  NUMBER  AND  CRLL  SIGN  OF  ERCH  OF  THEM7 


STURGEON 

637 

NABL 

i-o  PHILADELPHIA 

690 

NABK 

BATON  ROUGE 

689 

NABJ 

LOS  ANGELES 

688 

NRBI 

POGY 

647 

NABP 

GRRYL ING 

646 

NRBO 

ms  T AU  T OG 

639 

NRBN 

UHRLE 

638 

NRBM 

RSPPO 

648 

NRBQ 

SUNF ISH 

649 

NABR 

> UHICH  OF  THEM 

RRE 

STURbf 

CLR SS  SHIPS? 


iso  STURGEON 
POGY 


GRRYL IMG 
TRIJTOG 


WHALE 
155  RSPRD 
p SUNF ISH 
> WHAT  RRE 
STURGEON 
POGY 

loo  GRRYL IMG 
TRUTOG 
UHRLE 
RSPRD 
SUNF ISH 


THEIR  EMPLOYMENTS7 
ROUTINE  MAINTENANCE 
ANTI-SHIPPING  OPERATIONS 
ROUTINE  MAINTENANCE 
ROUTINE  MAINTENANCE 
ROUTINE  MAINTENANCE 
SURVEILLANCE  OPERATIONS 
SURVEILLANCE  OPERATIONS 


it>‘*rt(?E  THERE  MERCHANT  VESSELS  THAT  CARRY  VANADIUM  ORE  AMD 
> UHQCE  DESTINATION  IC  UlLrllNGTON7 
TEC 

> utHICH  OF  THEM ? 

MORRIS  E.  CRAIN 
170  GREENVILLE  VICTORY 
TRUMAN  KIMLUW 
CHIPPER 
SEAFARER 

/UlAAT  IC  TAE  NUMBER  OF  THEM7 

1 7 S =i 


DDES  THE  K I TTYHA4JK ' S NORMAL 
> MAX I MUM  CRUISING  RANGE7 

YES 

>IS  THE  HULL  NUMBER  OF  CDP  C, 
i»o  > AS  HIS  LINEAL7 
NO 


CRUISING  RANGE  EXCEED  ITS\ 


JACKSON fS  SHIP  THE  SAMEn 


-S^tSI^SpRE- 


UHAT  SUBMARINES  IS  HIGHER  THAN  THATn 


USSR  17 


185  15 


IS  THE  PERCENT  FUEL  OF  THE  K I TTYHAWK  EQUIVALENT  TO  THAT' 
- OF  EACH  OF  THE  OTHER  AIRCRAFT  CARRIERS7 


1 ■»« 


CONSTELLATION 
SARATOGA 
AMERICA 

LENINGRAD 

MOSKVA 


NO 

NO 

NO 


N[ 
NO 

YES 
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0-4.  COMPARISONS 

Comparisons  are  relatively  simple,  and  they  had  already  been 
used  in  previous  protocols  without  any  introduction. 

The  examples  that  follow  illustrate  comparisons  in  more  complex 
sentences,  comparisons  used  with  operators  such  as  MAXIMUM,  and  the 
variety  of  comparator  terms  that  can  be  employed. 

Comparisons  fall  into  three  groups  with  the  basic  meanings 
GREATER,  LESS,  AND  EQUAL.  Conjoined  phrases  with  OR  are  possible  — 
such  as  GREATER  TUAN  OR  EQUAL  TO  and  LESS  TUAN  OR  EQUAL  TO,  but  not  such 
as  "greater  than  or  less  than."  Negation  of  comparisons  can  be  used  by 
combining  a given  word  or  phrase  with  NOT,  thus  NOT  GREATER  THAN,  NOT 
AS  HIGH  AS. 

The  examples  in  the  protocol  include  several  comparators,  but 
they  do  not  exhaust  the  ones  that  can  currently  be  used.  HIGHER  THAN, 
EQUIVALENT  TO,  AS  GREAT  AS,  AS  LITTLE  AS  are  not  found  In  the  examples. 
There  are  also  only  a few  combinations  with  OR  and  a few  negations. 

GREATER  THAN  is  illustrated  in  line  1,  EQUAL  TO  in  line  3, 

LESS  THAN  in  line  7.  In  these  questions  the  comparative  is  either  in 
a relative  clause  (line  1)  or  in  the  WITH-phrase  equivalent  to  a relative 
clause  (line  3 and  7).  This  is  also  the  case  in  lines  9,  14,  17,  and  22. 
The  comparators  are  LESS  THAN  OR  EQUAL  in  line  9,  AT  LEAST  in  line  14, 
and  both  GREATER  THAN  and  EQUAL  TO  in  line  17.  The  first  of  these  is 
in  an  embedded  WITH  phrase.  In  lint;  22  NOT  LESS  THAN  is  in  an  embedded 
WITH  phrase. 

THE  SAME  AS  is  found  in  lines  34  and  37,  in  the  latter  case 
in  a sentence  with  a pronoun. 

In  line  40  the  comparator  EQUAL  TO  is  used  with  the  MAXIMUM 
operator.  (It  will  be  noticed  that  the  word  MAXIMUM  also  appears  in 
line  37,  but  there  it  is  part  of  the  vocabulary  item,  not  an  operator.) 

In  line  43  the  comparator  EXCEED  Is  found  with  the  MAXIMUM 
operator.  EQUAL  is  In  line  46.  Two  MAXIMUM  operators  are  employed  In 
this  example.  MAXIMUM  is  compared  with  MINIMUM  in  line  49. 
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In  line  '>2,  EXCEED  i;;  again  used,  with  MAXIMUM  operators  and 
pronominal  OTHER.  In  line  64,  EXCEED  is  employed  In  a complex  sentence 
with  two  relative  clauses  and  the  verb  IX). 

In  line  70  the  comparators  AT  LEAST  and  the  negative 
NOT  EQUAL  TO  both  appear.  The  negative  NOT  LESS  THAN  is  In  line  73. 

The  comparator  MORE  THAN  is  in  lines  77  and  80,  in  the  latter 
In  a command  sentence  starting  with  LIST. 

The  subsequent  several  lines  illustrate  the  case  of  other 
comparators.  AS  Hlcli  AS  is  in  line  87,  AS  MUCH  AS  in  89,  AS  LOW  AS 
in  91,  AT  MOST  In  93. 

Lines  98  and  101  contain  MOKE  THAN  which  was  found  earlier 
in  lines  77  and  80.  Hut  it  should  be  noted  that  the  construction  is 
different  here.  In  lines  77  and  80,  MORE  THAN  was  followed  by  a number 
alone,  while  in  line  98  it  is  followed  by  a number  and  a noun  — thus 
MORE  THAN  80  as  against  MORE  THAN  7 SHIPS. 

Lines  101  and  104  draw  attention  to  the  fact  that  numbers  can 
appear  as  figures  such  as  10  as  well  as  spelled  as  TEN. 

In  the  remaining  lines  the  comparators  OVER  and  UNDER  are  used 
in  similar  ways  as  MORE  THAN  in  two  types  of  contructlons  in  lines  77 
and  80  on  the  one  hand  and  98  and  101  on  the  other.  in  line  J05,  OVER 
is  followed  by  a number  alone,  in  line  110  by  a number  and  a noun  — 
thus  OVER  49  as  against  OVER  70  SHIPS.  Similarly,  in  line  108,  UNDER  10 
is  found  as  against  UNDER  300  SHIPS  in  line  112. 

The  comparator  EXACTLY  Is  illustrated  in  line  114,  followed 
by  a spelled  out  number  and  a noun  phrase. 
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HPt  TPfcPE  SHIP:  UHQSE  SPEED S HPE  6PERTEP  TPPN  157 
r 'ES 

TJPPT  HPE  KRZBEK  CLRSS  SHIPS  HITH  SPEED  tQUPL  TO  1 0 7 
\ PLPTYP 

5 PNDPEY 
DESNP 

HOM  MPNY  SPIPS  UITP  PERCENT  FUEL  LESS  THRU  70  RPE  THEPE7 
15 

7 UPPT  IS  THE  PEPCEMT  FUEL  OF  EPCP  SPIP  UITP  PEPCEMT  FUEL < 
i o > LESS  TPPN  OP  EUUPL  TO  407 
PMEPICP  0 

PPOVOPMY  40 
PNDPEY  40 

-RPE  TPEPE  PM  < PTPCPPF  T CPPPIEPS  UPI  OSE  EMDUPPMCE  IS< 
l 5 >PT  LEPCT  507 
r'ES 

7 ijJHP  T SPIPS  id  I TP  PEPCENT  FUEL  GPEPTEP  TPPM  90  PPVE ' 

7 (IPX  T MUM  CRUISING  PPNbE  EUUPL  TO  4 000  7 
CONSTELLPT ION 
2o  SPPPTObP 

TMDEPEMDEMCE 

xdPPT  DOES  EPCP  SHIP  Uf TP  PEPCEMT  FUEL  MOT  LESS  THRU  < 

7 8 0 DO  7 

THEPE  RPE  40  LIMES  TM  TPIS  PM 'WEP.  POW  MPMY  DOVOU  WPMT? 
2b  PESPOHD  tdITP  'PLL " » “’NONE"*  OP  P MUMBEP. 

>7 

COMSTELLPTrOM  SUPVEILLPNCE  OPEPPTrOMS 

SPPPTObP  TEMDEP  RESTRICTED  PVPILPBIL TTY 

KITTYPPWK  SUPVE ILLPNCE  OPEPPTrOMS 

30  JOPN  F.  KENNEDY  SUPVEILLPNCE  OPEPPTrOMS 

TMDEPEMDEMCE  TEMDEP  PESTPrCTED  PVPILPBIL  TTY 

STURGEON  ROUTINE  MprMTENPMCE 

PPrLPDELPPrP  PMT r-SUBMPPTME  OPEPPTIONS 

7 IS  TPE  EMDUPPMCE  OF  SOME  SUBMPPINE  TPE  SPUE  PS  TPE \ 

35  7 EMDUPPMCE  OF  TPE  KITTYPPtdt*  7 
MO 

7 IS  TPE  MPXIMUM  CPUTSrMb  SPEED  OF  TPE  CONSTELLPTIQN v 
7 TPE  SPME  PS  ITS  SPEED7 
MO 

^ o ,> DOE S SOME  PIPCPPF T CPPPIEP  PPVE  PEPCEMT  FUEL  EQUPL  TO^ 

7 TPE  MPXIMUM  PEPCEMT  FUEL  OF  SPIPS  IN  1667.37 

YES 

7 DOES  TPE  LENGTP  OF  PNY  TPMKER  EXCEED  TPE  MPXIMUM \ 

7 LENGTP  OF  PIPCPPF T CPPPIEPS? 

-s  MO 

7 DOES  TPE  MPXIMUM  LENbTP  OF  SOVIET  PIPCPPFT  CPPPIEPSn 
7 EUUPl  TPE  MPXIMUM  LENbTP  OF  PIPCPPFT  CPPPIEPS? 

NO 


SI 


rs  the  rtrtxrriuri  length  of  sovtet  htpcrhet  crpptepSv 

•»0,>l Ew  THHN  THE  rlTNINUfl  lEMGTH  OF  US  RTPCPRFT  CRPPTEPS? 
r’ES 

/DUES  THE  KlTTTHHWK  'S  MRXTMUrt  CPU  To  TNG  PHfIGE  EXCEED^ 
/THE  (IHXrrlUri  CPU  IS  TNG  PHNGE  OF  EHCH  OF  THE  OTHEP 
, RTPCPRFT  CHPPTEPS 7 


55  CONSTELLRT  TON  HO 

SHPRTOGH  HO 

HMEPTCH  HO 

JOHN  F.  KENNEDY  NO 

INDEPENDENCE  NO 

to  lENTNGPHD  YES 

MOSKVA  YES 

KTEV  YES 

NTNSK  YES 


THE  ENDUPHNCE S OF  WHHT  SUErlRPTNES  WHTCH  DO  HNTT-SUB-/ 

6 5 rlRPTNE  OPEPRTTONS  EXCEED  THE  ENDUPRNCES  OF  SUBNRPTNES/ 
/WHTCH  DO  HNTT-SHTPPTNG  OPE  PH  T TONS  7 
PHTLHDELPHTH 
BH TON  POIJGE 
LOS  HNGELES 

vo/WHHT  SHTPS  TN  TGG7. 1 WHOSE  ENDUPHNCE  TS  HT  LERST  50/ 

> HAVE  PEPCENT  FUEL  NOT  EOUHl  TO  1 0 0 7 
ASHTABULA 

/ MHO  COMMANDS  EHCH  SUBMRPTNE  WHOSE  SPEED  IS  NOT  LESS/ 
/THAN  77 

75  HSPPO  CDP  T.  CHHNDLEP 
SUNF  TSH  CDP  N.  NOPTON 

/HOW  MANY  SUBMRPTNES  HPE  THEPE  WHOSE  ENDUPHNCE  TS  NOPE/ 


THHN  907 
10 

- L TST  THE  PEHDTNESS  HND  EMPLOYMENT  OF  EHCH  RTPCPRFT 
CRPRTEP  WHOSE  PEPCENT  FUEL  IS  NOPE  THHN  80. 


8 5 


> IS 

THE 

NO 

>IS 

THE 

8 0 NO 

>1 S 

THE 

Cl  SUPVE TLLHNCE  OPEPHTTONS 
Cl  TENDEP  PESTPTCTED  HVRTLRBTLTTY 
CE  SUPVE TLLHNCE  OPEPHTTONS 
Cl  SUPVE  TLLHNCE  OPEPHTTONS 
Cl  TENDEP  PESTPTCTED  HVHTLHBTLTTY 
CONSTELLATION'S  ENDUPHNCE  HS  HTGH  HS  707 


CONSTELLRT  TON 

SARATOGA 

KTTTYHHWK 

JOHN  F.  KENNEDY 

INDEPENDENCE 


KTTTYHHWK'S  PEPCENT  FUEL  HS  NUCH  HS  907 
PEPCENT  FUEL  OF  HNY  SNTP  HS  LOW  HS  T07 


<Ei 
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, DQ  ht  most  two  ships  crrr  p general  merchandise  7 

PES 

95>DQ  AT  lEAST  5 SHIPS  WHICH  carry  oil  belong  to  < 
s THE  UNI  TED  KINGDOM P 

YES 

• DO  MOPE  THAN  7 SHIPS  THAT  DEPARTED  NEW  PORK  BELONG •< 

> TO  THE  UNITED  STATES 7 

100  NO 

/ARE  THEPE  MOPE  THAN  TEN  SHIPS  WHICH  CHPPY  COAL  7 
NO 

> DO  LESS  THRN  10  SHIPS  APPROACH  NAPLES? 

PES 

ios>T5  THE  NUMBER  OF  HTPCPHFT  CARRIERS  OVER  49 7 
NO 

>IS  THE  NUMBER  OF  SHIPS  THHT  'CARRY  CHROME  OPES 
/UNDER  107 

PES 

no /ARE  THERE  OVER  70  SHIPS7 
PEC 

; ARE  THERE  UNDER  300  SHIPS? 

PEC 

> APE  THEPE  EXACTLY  TEN  US ‘ SUBMARINES? 

.15  YES 
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E.  VERBS 

We  distinguish  between  verbs  BE  and  HAVE  on  the  one  hand  and 
verbs  such  as  COMMAND  or  DEPART  which  we  call  regular  verbs  on  the  other. 
BE  and  HAVE  exist  in  the  rules  of  KEL  English  grammar.  Regular  verbs 
are  introduced  by  definition.  The  definitions  are  in  the  form  of  a 
paraphrase  in  which  the  meaning  is  assigned  to  the  verb  on  the  basis 
of  some  relation.  Meanings  of  verbs  thus  depend  highly  on  the  relation 
that  is  used  in  the  paraphrase.  Ibis  situation  parallels  the  one  in 
ordinary  English  where  the  meaning  of  verbs  is  highly  dependent  on 
context.  As  an  example,  the  verb  TAKE  has  vastly  different  meanings 
depending  on  whether  the  discourse  is  about  "TAKING  a book  from  the 
shelf,"  "TAKING  a science  course,"  "TAKING  a shower,"  or  "TAKING  a 
northbound  course." 

A simple  example  of  a verb  definition  by  paraphrase  is  the 

one  be  1 ow . 

VERB t OFFICERS  ''COMMAND"  SHIPS: OFF ICERS  APE  COMMANDERS  OF  SHIP 
DEFINED. 

The  verb  COMMAND  is  simply  defined  in  terms  of  the  relation 
COMMANDER.  Usually,  however,  the  paraphrase  is  more  complex,  as  will 
be  seen  from  definitions  in  a subsequent  protocol. 

Verbs  can  also  be  defined  in  terms  of  other  verbs. 

in  general,  the  relation  word  or  other  verb  which  appears  on 
the  right-hand  side  in  the  definition  must  be  known  to  the  system,  as 
must  be  the  other  words,  both  on  the  left  and  right  sides  (except,  of 
course,  the  verb  which  is  being  defined).  Moreover,  the  words  on  both 
sides  must  match  and  they  must  he  in  the  same  order.  Thus,  COMMANDER 
is  a relation  known  to  the  system,  as  are  the  nouns  OFFICER  and  SHIP. 
OFFICER  and  SHIP  are  in  the  same  order  on  both  sides.  If  the  order 
were  changed,  e.g.  to  COMMANDERS  OF  SHIPS  ARE  OFFICERS  on  the  right-hand 
side,  problems  might  arise,  with  tin-  reasons  for  which  the  user  will  not 
he  burdened. 

The  verb  that  Is  being  defined  must  be  placed  between  double 
quotation  marks,  and  must  appear  in  its  dictionary  form,  that  is. 


without  any  endings.  The  rase  of  verbs  which  are  introduced  in  the 
singular,  i.e.  with  S following  the  verb,  and  the  case  of  the  verbs 
which  require  special  spellings  are  discussed  when  such  definitions 
are  introduced  in  the  second  protocol. 

The  nouns  which  are  used  in  a definition,  such  as  OFFICER 
and  SHIP  in  the  above  definition,  are  only  place  holders,  as  it  were, 
for  otiier  nouns  which  make  sense  in  a given  context.  Thus  in  line  3 
of  the  protocol  below  which  illustrates  some  uses  of  the  verb  COMMAND 
that  has  just  been  defined,  the  nouns  CART  R.  SPRUANCE  and  K1TTYIIAWK 
are  substituted  for  the  original  OFFICER  and  SHIP.  In  line  5,  it  is 
likewise  CDR  C.  JACKSON  and  TAl’U,  the  order  being  reversed  here 
because  of  the  passive  constructs  IS  Y COMMANDED  liY  X,  which  is 
equivalent  to  X COMMANDS  Y. 

Forms  such  as  COMMANDS  in  line  1,  7,  17,  that  is  the  regular 
singular  forms,  are  handled  by  rules  of  grammar.  Irregular  forms 
such  as  CARRIES  require  an  additional  definition.  This  is  treated 
in  lines  41  and  48  of  the  second  protocol. 

Passive  forms  of  verbs  (lines  '3  and  14)  are  also  handled  by 
rules  of  grammar.  If  the  form  of  the  verb  is  irregular,  such  as  CARRIED, 
an  additional  definition  lias  to  be  made  use  of,  the  same  as  for  handling 
CARR I ES . 

In  line  17  COMMANDS  is  found  within  a relative  clause. 


ulHQ  COMMRNDC  THE  KNOX 7 
CD P C.  JRCK  :on 

> DQEC  CRPT  P.  CPPURNCE  CQMMRNO  ME  KrTTYHRWK? 

(EC 

wrc  TRPU  COMMRNOED  BY  CDF  C.  JACK  CON? 

NO 

✓ WHO  COMMRNDC  ERCH  UC  RTPCFRFT  CRFFTEP? 

CDNCTELLHT  TON  CRPT  J.  ELL  ICON 

CRPRT06H  CRPT  R.  BPOUN 

io  RMEPTCR  CRPT  M.  HRLCEY 

K TTTYHRWK  CRPT  P.  TPPIJRMCE 

JOHN  F.  KENNEDY  CRPT  P.  MOFFETT 

INDEPENDENCE  CRPT  C.  JRCKSON 

> UIHRT  CHTP  TC  COMNRNDED  B ( CDP  L.  CNERk  7 
is  PHILRDELPHrR 

/ iJHR T rc  THE  DECTrNRrrON  iJF  THE  CHTP  rHRT  CiRPT  P.  MOFFETT' 
/COMMRNDC ? 

NOPFOLK 
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Negation  ol  verbs  can  be  used,  and  an  example  is  found  at 
the  very  end  of  the  last  protocol. 

In  the  next  protocol  several  verb  definitions  are  introduced. 

In  line  1 DEPART  Is  defined  In  terms  oi  the  relation  DEPARTURE  POINT. 

It  will  be  noticed  that  even  though  DEPARTURE  POINT  1 s the  first  term 
on  the  right-hand  side,  the  order  oi  SHIPS  MAYPORT  is  the  same  on 
both  sides. 

CARRY  is  defined  in  line  4 in  terms  of  CARGO  TYPE.  The 
format  is  the  same  as  in  the  case  of  DEPART. 

OWN  in  line  6 is  defined  in  terms  of  FLAG,  which  is  a specific 
meaning  to  this  data  base.  The  format  here  is  different  than  in  the 
case  of  DEPART  and  CARRY  since  the  order  NORWAY  TAKU  has  to  be  preserved. 
Here,  as  in  line  8 for  SIGNAL,  the  verb  is  introduced  in  the  singular 
form.  The  verb  is  placed  between  double  quotes  as  usual  and  the  S for 
the  singular  form  immediately  follows.  A verb  defined  in  this  way  can 
equally  well  be  used  without  the  S in  other  forms,  e.g.  past  or  passive 
OWNED . 

SIGNAL  is  defined  in  terms  of  CALL  SIGN  in  line  8 In  keeping 
witli  the  meaning  in  this  data  base.  The  format  is  the  same  as  in  the 
case  of  OWN. 

APPROACH  in  line  II,  SAIL  TO  in  line  17,  SAIL  FOR  in  line  19, 
and  MOVE  TOWARDS  in  line  2b  are  all  defined  in  terms  of  DESTINATION, 
which  was  the  only  suitable  relation  in  the  data  base.  These  examples 
illustrate  two  points:  the  possibility  ol  using  synonyms  and  prepositions 
as  part  of  the  verb. 

in  lines  21  and  29,  SAIi.  FROM  and  MOVE  AWAY  FROM  are  similarly 
defined  as  synonymous  with  DEPART,  since  they  are  defined  In  terms  of 
the  relation  DEPARTURE  POINT. 

In  line  14  the  verb  DO  is  defined  in  terms  of  EMPLOYMENT, 
which  again  Is  the  only  suitable  attribute  in  the  data  base. 

BELONG  TO  in  line  24  Is  defined  similarly  as  OWN  in  line  6 in 
terms  of  FLAG,  but  the  order  is  reversed  here. 

Lines  32  and  34  illustrate  verbs  defined  in  terms  of  number 
relations:  MEASURE  in  terms  of  length  and  STEAM  AT  in  terms  of  SPEED. 
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The  noun  SHIP  and  the  numbers  could  of  course  be  substituted  by  others. 

The  next  three  definitions,  lines  36,  38,  and  41,  deal  witli  | 

irregular  forms  of  verbs.  The  definition  of  CARRIE  in  line  36,  which 
is  identical,  as  would  be  expected,  to  that  of  CARRY,  allows  this  form 
to  be  used  in  CARRIES  and  CARRIED.  Similarly,  APPROACHE  in  line  38 
allows  APPROACHES  and  APPROACHED  (although  the  latter  Is  also  handled 
by  grammar  rules,  like  COMMANDED). 

Line  41  introduces  S10NALI.  as  an  alternate  spelling  of  SICNAi, 
which  can  be  used  in  SIGNALLED,  and  also  Illustrates  bow  a verb  in  singular 
form  can  be  defined  --  the  verb  is  placed  between  double  quotes  as  usual, 
and  S follows  immediately. 

Lines  44  and  46  illustrate  definition  of  verbs  as  synonymous 
witli  other  verbs.  TRANSPORT  is  defined  as  a synonym  of  CARRY  and  CRUISE  AT 
as  a synonym  of  STEAM  AT. 

Line  48  shows  how  a verb  in  singular  can  be  introduced  il  the 
verl)  is  followed  by  a preposition.  As  will  be  noticed  the  verb  part 
is  CRUISES.  Thus,  in  case  a preposition  follows,  both  forms  of  verbs, 
such  as  singular  in  line  48  CRUISES  AT  and  plural  in  line  46  CRUISE  AT, 
have  to  be  defined  separately. 

Examples  in  lines  50,  53,  55,  and  57  illustrate  the  use  of 
irregular  verb  forms  introduced  by  definitions  above.  Lines  53  and  57 
are  in  the  passive  form. 


VERBS  SHIPS  'DEPAR  T " MA  r’POR  T:  DEPARTURE  POINT  OF  SHIPS'. 
/IS  MAfPORT 
DEFINED. 

> VERB: SHIPS  'CARRY''  COAL* CARGO  TYPE  OF  SHIPS  IS  COAl 
5 DEFINED. 

✓ VERBS  AQRUA  < 'OWN'S  TARUsNORUAi  IS  THE  FlAG  OF  THRU 
DEFINED. 

/VERB:rlHB6  'SIGNAL'S  THE  SARATOGA: NABb  IS  THE  CALL  SIGH 
/OF  THE  SARATOGA 
io  DEFTNED. 

/ VERBS  SHIPS  'APPROACH’'  NAPLES:  DESTINAT  TON  JF  SHIPS  IS' 

/•  NAPLES 
DEFINED. 

z SERB’- SHIPS  ’DJ"  AN TT -SUBMARINE  OPERAT IONS:  THE  EMPLOY-' 
1 5 > MENT  OF  SHIPS  IS  ANTI-SUBMARINE  OPERATIONS 
DEFINED. 


5 7 


thtl  to*  upple;: otirrnprijn  jf  thtp:  is  hpp^es 

def  rriFD. 

VERB:  IMPS  ’SPlL  FUR’  HFiPLES:  BEST  WPT IQH  JF  SHIPS  fi  MPPlEZ 
.0  DEFTNED. 

sVERB'-SH [PS  ” SP I L FPJrt"  PPPlES:  DEPPRTURE  PO IHI  OF  ZHIPI  IS 
.UPPLES 
DEF  WEB. 

•SERB*  IP  I PI  BElQHU  ra ••  mVuIJr'.'FLrib  JF  ?HfPJ  JT  liJRUP  / 

>■>  DEFTNED. 

Vepb^htp?  -[Uve  rjwpPDr''  lOndon: destthht ran  jf  thtps 

sIS  L JfiDJH 
DEF  TNED. 

/ VERB:  SHIPS  'HOVE  Pulp  ( FROM  ' l JNDON:  BEPPRTURE  POWI  J F< 

10  > rnrp:  is  london 

DEFTMED. 

VERB:  irtlPI  'tlEPiUPE-'  500:'lEN6TH  JF  SHIPS  12  500 
DEFTNED. 

/■/epb::hip:  'jTEFiri  or*  po::peed  jf  zpipz  is  bo 

is  DEFTMED. 

s VERB: SHIPS  ’CHRP  IE’  CaPL:CPR6J  T /PE  JF  SHIPS  IS  COPl 
DEF  WEB. 

s VERB: SHIPS  'PPPPOPCHE ’ MPPL E 2 : DES  T THP  T TON  OF  IHTP' 
slS  MAPLES 
oo  DEFINED. 

sVtRB:  HPB6  'SISHPLL'S  SPRPTQGP:  HPB6  IS  THE  CALL  nGN  JF 
^ :pph  r oja 
DEF  rriED. 

VERB:  SHIPS  TPANSPOPT'  COAi_:SHIPS  CAPP7  COPL 
os  DEFINED. 

/VERB: SHIPS  ’CRUISE  PI"  PO: SHIPS  STEPP  AT  PO 
DEF  WED. 

VERB: SHIP  ’CRUISES  PI’  PO:  THE  SPEED  OF  SHIP  IS  PO 
DEF  rriED. 

5o  gprcH  submapine  cputses  nr  a ' 
pspr  o 
sunf  r sh 

ape  comstpultion  hatepials  cpppied  by  sariE  nopwejian  ship? 
/ES 

55/JHrtr  SHIP  APPPJACHES  LJNDJN? 

TALLEYPAND 

sIS  THE  K ITT  I'HHJK  S UNAllE  D BY  NABD  7 
HQ 
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Examples  of  a variety  of  sentences  containing  verbs  are 
provided  in  the  next  protocol.  Several  sentences  with  verbs  are  also 
found  in  previous  sections. 

For  the  most  part,  the  sentences  here  are  self-evident. 
However,  a few  comments  may  bring  out  some  interesting  structural 
possibilities. 

Most  verbs  which  appear  in  this  book  are  either  in  present 
or  past  tense.  This  is  due  to  the  nature  of  the  data  base  which  does 
not  contain  time  information.  However,  REL  English  does  allow  the 
use  of  tenses  and  time  information,  as  was  shown  in  Chapter  C. 

Line  1 contains  CARRY  followed  by  the  object  AIRCRAFT, 
and  the  quantifier  WHICH. 

In  line  6 the  object  is  inquired  about  with  WHAT.  It  will 
be  noticed  that  WHAT  is  not  followed  by  a noun  here  as  it  is  in  line  12, 
WHAT  SHIPS. 

Line  8 contains  the  ANY  quantifier  and  is  a yes/no  question. 

Line  10  has  the  verb  DEPARTED,  In  past  tense,  and  the  HOW 
MANY  quantifier. 

Line  12  contains  APPROACH. 

In  line  16  the  verb  is  in  the  discontinuous  form  HAS  . . . 

DEPARTED. 

Line  18  has  the  verb  SIGNALS.  It  will  be  noticed  that  the  S 
is  here  combined  with  the  verb  SIGNAL  which  was  defined  in  the  previous 
protocol  in  line  8 and  not  in  line  41. 

Line  21  contains  the  verb  TRANSPORT  which  had  been  defined 
in  terms  of  CARRY  (line  44  of  the  previous  protocol),  and  the  EACH 
quantifier. 

Line  30  has  APPROACH  in  passive  and  the  AT  LEAST  quantifier. 

Line  35  lias  botli  the  HOW  MANY  and  EACH  quantifiers  which 
result  In  the  expected  listing. 

The  verb  DO  Is  used  in  line  53. 

Line  58  contains  the  verb  CRUISE  AT  which  was  defined  in  terms 


of  the  verb  STEAM  AT,  which  in  turn  was  defined  on  the  basis  of  the 
number  relation  SPEED  (lines  46  and  34  of  the  previous  protocol). 
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The  operator  MAXIMUM  is  also  used  here,  as  well  as  In  line  63  below, 
where  the  verb  is  also  defined  in  terms  of  the  number  relation  LENGTH 
(line  32  of  the  previous  protocol). 

Conjunctions  of  verbs  can  be  used,  which  is  Illustrated  in 
line  74.  The  two  verbs  are  first  used  singly:  SAIL  FROM  (which  is 
synonymous  with  DEPART)  in  line  69  and  SAIL  TO  (synonymous  with  APPROACH) 
in  line  72.  The  conjunction  is  OR  and  therefore  the  answer  consists 
of  entities  which  satisfy  either  of  the  conditions. 

Verb  phrases  such  as  DEPARTED  SOME  EUROPEAN  PORT  in  line  78 
can  be  conjoined  with  other  verb  phrases,  as  shown  in  that  line.  The 
conjunction  is  AND,  therefore  the  answer  consists  of  only  those  entities 
which  satisfy  both  conditions. 

Line  90  contains  two  verbs,  one  in  the  passive  form,  ARE  . . . 
TRANSPORTED,  and  another,  OWNS,  in  the  relative  clause.  The  OR 
conjunction  of  nouns  results  in  the  NO  and  YES  answers  for  the  entities 
involved. 

Line  94  also  contains  two  verbs,  COMMANDS  in  the  relative 
embedded  clause  and  the  verb  DO  in  the  main  sentence. 

in  line  96  the  passive  is  In  the  form  HAS  . . . BEEN  DEPARTED, 
and  the  verb  BELONG  TO  (which  had  been  defined  in  terms  of  the  FLAG 
relation)  is  in  the  final  relative  clause. 

Line  98  has  ttie  verb  SAIL  FOR  which  Is  synonymous  with  APPROACH, 
followed  by  a noun  phrase  witli  the  conjunction  OR  which  is  in  the 
embedded  relative  clause,  and  the  verb  CARRY  In  the  main  sentence.  The 
presence  of  the  EACH  quantifier  causes  the  names  ol  the  ships  to  be 
1 is  ted. 

In  line  105  'he  LIST  command  is  used.  It  will  be  noticed  that 
since  EACH  Is  not  used,  the  names  of  the  ships  do  not  appear. 

Line  117  has  Lwo  occurrences  of  OWN.  The  one  in  the  embedded 
relative  clause  singles  out  only  those  countries  which  own  ships,  thus 
eliminating  from  the  listing  countries  which  own  zero  merchant  vessels. 

Line  127  contains  a passive  and  a past  tense. 

in  line  130  the  passive  Is  In  the  past  tense,  WAS  . . . DEPARTED, 
and  CARRY  is  followed  by  a conjoined  noun  phrase  with  OR. 
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Line  134  has  two  verbs,  CARRY  and  DEPARTED,  each  in  a relative 
clause  which  are  conjoined.  Due  to  the  AND  conjunction  only  entities 
which  satisfy  both  conditions  are  listed. 

In  line  156  both  verbs  are  in  the  singular  and  APPROACHES  ^ 

arises  from  the  special  spelling  definition  of  APPROACHE  (line  38  of 
the  previous  protocol). 

Line  159  is  synonymous  with  line  74. 

The  next  four  examples  employ  verbs  defined  in  terms  of  number 

relations . 

Line  163  is  a complex  sentence  in  which  the  embedded  relative 
clause  has  the  verb  MEASURES  with  a comparison.  The  object  is  inquired  < 

about,  and  the  subject  contains  the  EACH  quantifier. 

In  line  168  the  seemingly  simpler  sentence  is  similar  to 
line  163  but  it  does  not  contain  the  EACH  quantifier. 

Line  170  has  the  command  LIST  followed  by  a conjunction  of 
four  nouns,  and  the  verb  STEAM  AT  followed  by  a comparison  in  the 
relative  clause. 

Line  174  contains  two  conjoined  verb  phrases.  The  first 
illustrates  the  use  of  verb  negation,  DO  NOT  STEAM  AT,  and  the  second 
contains  the  verb  HAVE  with  a negative  comparison. 
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WHHT  DOE?  EHCH  WEST  GEPMHN  SHTP  TRHNSPORT7 

tpbnspbc if rc  hnnunttion 

TRBNSbERnBNTB  HNNUNITTON 
TPHNSEUPOPB  BTRCRBFT 
25  TPBNSCBNBDB  BTRCRBFT 
TPBNSBTLBNT  TC  BTRCRBFT 
rPBNSBMERTCB  TBNKS 
PQSETDON  TBNKS 

trbnsipuebec  bmmunttton 

so^WHBT  EUROPEAN  PDRTS  BRE  BPPPQBCHED  BY  BT  lEBST  THREE  SHTPS? 
NAPLES 
OSLO 

LIVERPOOL 

lTSBON 

35,, Haul  MANY  SHIPS  CARRY  EBCH  CARGO ? 
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TANKS 
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TRUCKS 
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5 
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WHEHT 
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GENERAL  MERCHANDISE  £ 
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ROUTTNE  MAINTENANCE 
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AMT  T-SHTPPTNG  OPEPBTTDNS 
BMTI-JUBMBRTNE  OPERATIONS 
^ ulHBT  BTRCRBFT  CB PRTERS  CRUTSE  BT  THE  MAX  SPEED  X 
;QF  BTRCRBFT  CBRRTERS 7 
to  CQNSTELLBT  TOM 
KTTTYHBWK 
JOHN  F.  KENNEDY 
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AMERICA  UMTTED  STATES 
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,WHHT  SHTPS  SHTl  FPON  LONDON7 

7<>  thupr 
trnesis 

n.iHHT  SHTPS  SHTL  TO  LONDON? 

THLLEYPHND 

/WHRT  SHIPS  SHTL  FPON  OP  UNIX  TO  LONDON7 
7 s rHMPH 

trmests 

THLLEYPHND 

/WHHT  SHTPS  DEPHPTED  SOME  U S POPT  PND  SHTL  FOP  SORE 
/EUPOPERN  POPT7 

"0  THEPE  RPE  55  LTNES  TN  THTS  HN'WEP.  HOW  NHNY  DO  YOU  UHNT7 

pe::pond  w r th  'hll'»  'none-*.  op  h nunfep. 
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NOEL 
PDBISON 
>•0  SELLEPS 
TOUEPS 

LYNDE  B.  MCCOFNTCK 
HDELRI DE  STRP 
HREPTCR  IT HP 

■to  HPE  WHEHT  OP  GE  NEPHL  FOOD!  TPRN SPOTTED  BY  SOME  SHTP' 

/ THHT  NOPWH/  OWN?7 
WHERT  NO 

GENEPRL  FOOD?  YES 

/ WHHT  DOES  THE  SHIP  UHTCH  CDP  J.  HOPNEP  COHHHNDS  DO7 
to  HNT T- SHIPP TNG  OPEPRTrONS 

✓ HRS  PTGR  BEEN  DEPRPrEB  BY  SHTPS  THHT  BELONG  TO  US7 
NO 

WHRT  DOES  ERCH  OF  THE  HEPCHHNT  VESSELS  W HICH  SHI L FOPn 
✓ L IJHNDR  OP  HLE/HMOPTR  CHPPY 7 
ioo  HLEXHHDPTH  TRSCO  HTPCPRET 

TRUPUS  TRHK  S 

TEPNR  RTPCPRET 

LUHNDH  TRPU  HTPCPRF  T 

THPHNTED  THHHS 
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✓ T 0 SOUTH  RFPTCR. 
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HOW  MAN/  MERCHANT  VESSELS  DOES  ErhTH  COUNTRY  THAT' 
OWNS  SHIPS  OWN7 


united  states  36 

120  SQVIET  UNION  0 

LIBERIA  5 

NORWAY  30 

•JEST  GERMANY  3 

SOUTH  AFRICA  10 

125  NETHERLANDS  10 


UN r TED  K TNG DON  31 

,>IS  VANADTUM  ORE  TRANSPORTED  BY  SHIPS  WHICH  DEPARTED ' 

; LUANDA 7 
YES 

i3o;WAS  SONE  EUROPEAN  PORT  DEPARTED  BY  SHIPS  WHICH  CARRY \ 
,>  WHEAT  OR  COAL  7 
COAL  NO 
WHEAT  NO 

;LIST  THE  OWNER  OF  SHIPS  WHICH  CARRY  EACH  CARGO  AND\ 
•35, WHICH  DEPARTED  NEW  YORK. 

TUNGSTEN  NE  THEPLANDS 

AMMUNI TIQN  WEST  GERMANY 

UN T TED  KINGDOM 

AIRCRAFT  NORWAY 

mo  WEST  GERMANY 

UN r TED  KINGDOM 

TANKS  WEST  GERMANY 

NETHERLANDS 
UN r TED  KINGDOM 

.-.s  TRUCKS  NETHERLANDS 

UNITED  KINGDOM 

FARM  MACHINERY  NETHERLANDS 

UNITED  KINGDDN 

TIN  NETHERLANDS 

» 5 o COAL  NE  THERLANDS 

UNITED  KINGDOM 

WHEAT  NE  THEPLANDS 

UNITED  KINGDOM 
OIL  UNITED  KINGDOM 

155  CONSTRUCTION  MATERIALS  NORWAY 

/> WHO  COMMANDS  THE  AIRCRAFT  C3PPTER  WHICH  APPROACHES < 

, NORFOLK  7 
CAPT  P.  MOFFETT 

/> WHAT  SHIPS  APPROACH  OR  DEPART  LONDON7 
i «>  o TAMPA 
TAMESIS 
TALLEYRAND 
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UHAT  PORT  DDES  EACH  AIRCRAFT  CARRIER  WHICH  MEASURES \ 
/MORE  THAN  1000  APPROACH7 
its  CONSTELL AT  TDM  MAPLES 

K ITTYHAWK  N 1PLES 

JOHN  F.  KENNEDY  NORFOLK 

>WHAT  DO  SUBMARINES  WHICH  MEASURE  MORE  THAN  300  DU7 
ANT  I-SUBMAR INE  QPE RAT TONS 

170/LIST  THE  NAME « SPEEIJ»  LONGITUDE  AND  LATITUDE  OF  SOVIET/ 
/CRUISERS  THAT  STEAM  AT  MORE  THAN  10. 

ADMIRAL  GOLOVKO  15  -2  72 59 

ADMIRAL  FOKIN  15  1 7258 

;WHAT  SOVIET  CRUISERS  DO  NOT  STEAM  AT  10  AND  HAVE < 
175/PERCENT  FUEL  NOT  LESS  THAN  50 7 
VARY AG 
GROZNY 

ADMIRAL  GOLOVKO 
ADMIRAL  FOKIN 
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F.  PARAPHRASE  AND  DECOMPOSITION 

In  cases  when  a given  sentence  is  not  understood  by  the 
computer,  it  may  be  necessary  to  rephrase  it  or  restate  it  as  a sequence 
of  simpler  sentences. 

The  discussion  here  is  merely  illustrative. 

As  used  here,  paraphrase  refers  to  expressing  the  meaning  of 
a given  sentence  in  different  words  and  structures  which  still  result 
in  a single  sentence.  Decomposition  refers  to  restating  a given  sentence 
as  a series  of  sentences.  The  reasons  for  paraphrase  and  decomposition 
overlap,  but  in  the  case  of  paraphrase,  they  are  mostly  that  words  or 
linguistic  structures  (or  both)  may  be  unknown  to  the  system.  In  the 
case  of  decomposition,  a given  sentence,  which  may  even  be  of  simple 
structure,  may  require  a number  of  steps  in  computation,  which  have  to 
be  expressed  to  the  system  in  a sequence.  The  distinction  is  not 
always  completely  clear-cut,  yet  It  may  be  useful  to  illustrate  the 
two  processes  separately.  As  examples  of  simple  paraphrase  let  us  take 
WHERE  IS  TARU  BOUND?  which  can  be  restated  as  WHAT  IS  THE  DESTINATION 
OF  TARU?  and  WHAT  IS  KITTYHAWK  DOING?  which  can  be  paraphrased  as 
WHAT  IS  THE  EMPLOYMENT  OF  THE  KITTYHAWK? 

As  an  example  of  what  might  necessitate  decomposition  the 
following  question  can  be  considered: 

CAN  STERETT  REACH  NORFOLK  WITHOUT  REFUELING? 

The  answer  will  clearly  be  different  depending  on  whether  the  Sterett 
will  go  at  normal  or  at  maximum  cruising  speed.  Let  us  assume  it  will 
be  normal  speed.  What  we  need  to  know  (for  this  data  base)  is: 

(1)  That  a U.S.  naval  ship  consumes  7 percent  of  its  fuel 
in  24  hours  at  its  normal  speed. 

(2)  Where  is  Sterett? 

(3)  What  is  the  distance  from  that  location  to  Norfolk? 
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(4)  What  is  Sterett's  normal  cruising  speed? 

(5)  How  much  fuel  does  Sterett  have? 

(6)  How  much  fuel  does  Sterett  use  per  hour? 

Then  we  need  to  compute  Sterett's  steaming  time  from  where 
it  is  to  Norfolk,  how  much  fuel  it  would  use  in  that  time,  subtract 
that  amount  of  fuel  from  its  fuel  percent,  and  find  out  whether  that 
is  greater  than  zero  to  obtain  the  answer. 

In  a situation  as  complex  as  this,  decomposition  of  the 
original  question,  simple  as  it  may  appear  to  be,  is  clearly  required. 
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G.  ARITHMETIC  OPERATIONS  AND  FUNCTIONS 

Normal  arithmetic  expressions  can  be  used.  For  example: 


, tJrtrtT  IS  3*  <4+5/ ? 
37 

iJrtFIT  12  36. 66/37 
1 3.33 


The  asterisk  is  used  as  the  multiplication  sign.  Exponentiation  Is 
expressed  by  double  asterisks.  Thus  the  square  of  8 (i.e.  8*8)  may 
be  expressed  as  8**2.  Decimals  may  be  used: 


nJHrtT  r 2 16.54+4. 01++27 
3£.6£tll 

MHRT  T2  8++.  5 ? 

1 .41431 


Arithmetic  operations  may  be  combined  using  normal  precedence 
conventions.  Thus 


>u >HRT  IS  3+4+5  7 
1 7 

/ulrtrtT  IS  3+  <4+57  7 
37 

,>UH3T  IS  3++2+27 
13 

>UIH3T  IS  3++C2+2/7 
31 


1 


l 

t 


Numbers  are  always  carried  to  six  digit  accuracy.  Thus 


siMftT  IS  1.334567 

1.23456 

>ulHi4T  IS  1.234567337 

1.23457 


Very  large  or  very  small  numbers  are  expressed  using  "scientific 
notation,"  i.e.  a six-digit  number  followed  by  a power  of  10. 


IS  56733+1 00007 
5. 6733E+08 


68 


Note  that  the  answer  is  to  be  interpreted  as: 

5.6789*10“  or  567890000 


WHAT  IS  1.2345/10000? 
1 .2345E-04 


Which  is  to  be  interpreted  as: 

12345*10-1<  or  .00012345 


Literal  numbers  through  millions  may  be  used. 


> WHflT  IS  ONE  THOUSAND  NINE  HUNDRED  AND  SEVENTY  EIGHT7 
1978 

> WHflT  rS  TWO  T HIES  SEVEN7 
14 

XWHflT  TS  THIRTY  TO  THE  POWER  27 
900 


KxLra  spaces  are  of  no  consequence. 


> IS  3*4  ♦ 5/7  > 3+  4 +57 

YES 


Numbers  may  arise  from  nonnumeric  expressions.  These  can  be  used 
in  arithmetic  expressions. 


> WHflT  TS  THE  RANGE  OF  THE  K ITTYHAWk>257 
300000 

> WHflT  rs  THE  NORMAL  CRUISING  RANGE  T IMES  PERCENT  FUEL  OF \ 
/THE  K ITTYHAWK  DIVIDED  BY  ITS  NORMAL  CRUISING  SPEED7 
66000 


The  usual  mathematical  functions  can  be  used  in  normal  ways. 


> WHflT  IS  COS  <30)7 
.866025 

> WHflT  IS  THE  SQUARE  ROOT  OF  .647 

.8 

/WHflT  IS  LOG (NUMBER  OF  AIRCRAFT  CARRIERS  WHOSE  FLAG  IS  US) 7 
. 778151 


i 
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The  following  is  a list  of  the  functions  that  are  provided,  together 
with  abbreviations  which  may  be  used: 

ABSOLUTE  VALUE  (ABS) 

SQUARE  ROOT  (SQRT) 

EXPONENTIAL  (EXP) 

[i.e.  the  number  E to  the  stated  power  exp (5)  = E-*] 
LOGARITHM  (LOG,  LOGIO) 

NATURAL  LOG  (LOGE) 

SQUARE  (also  SQUARED) 

CUBIC  (also  CUBED) 

SIN 

COS 

TAN 

COTAN 

ARCS IN 

ARCCOS 

ARCTAN 

PI  (=3.14159) 

Arithmetic  functions  and  standard  operations  may  be  applied  when 
classes  are  involved.  Thus 


,'UHrtT  IS  THE  RHMGE  HMD  LOG  (RHMGE/  OF  TU85.3.8  SHTPS? 
12000  4.07918 

UMKMOWM  UMKMOUM 
5000  3.69997 

>L  TST  THE  LEMGTH  HMD  3QUHRE  ROOT  OF  THE  LEMGTH  OF < 

/- EHCH  SHTP  WHOSE  CHR60  IS  T TM. 

HMDREW  IULLER  455  21.3307 

FRHMCTS  MCGPHW  455  21.3307 

HMSTELMOLEM  559  23.6432 


I 
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The  simple  statistical  functions  are  provided.  They,  of  course,  usually 
take  classes  as  arguments.  The  following  illustrates  the  various 
statistical  functions: 


/UlHBT  IS  THE  LENGTH  OF  EACH  TU25.3.2  SNTP? 

KITTYHBWK  1 078 

BRTDN  ROUGE  360 
KNOX  438 

UHBT  TS  THE  NRXrMUN  LENGTH  OF  TU25.3.2  2HIPZ? 

1078 

/LIHRT  TS  THE  NRXrNUN  OF  THE  LENGTHS  OF  TU25.3.2  SHIPS7 
1072 

/UHHT  IS  THE  NINIMUM  LENGTH  OF  TU25.3.2  3HTP37 
360 

/> UHHT  IS  THE  HERN  LENGTH  OF  TU25.3.2  SHIPS7 
623.333 

^UIHHT  IS  THE  HVEPHGE  LENGTH  OF  TU25.3.2  SHIPS? 

623.333 

- ulHBT  IS  THE  SUM  OF  THE  LENGTH'  OF  TU25.3.2  SHIPS7 
1370 

/UHHT  IS  THE  TOTHL  LENGTH  OF  TU25.3.2  SHIPS? 

1870 

- WHR T IS  THE  PRODUCT  OF  THE  LENGTHS  OF  TU25.3.2  SHIPS? 

r.69033E-MJ8 

/UHRT  IS  THE  STBNDBRD  DEVIHT  ION  OF  THE  LENGTHS  OF< 

> TU25. 3. 2 SHTPS7 
318.85 

/UlHBT  IS  THE  VBRIBNCE  OF  THE  LENGTHS  OF  TU25.3.2  SHIPS7 
1 01665 


These  of  course  may  be  used  in  combinations: 


/UlHBT  IS  THE  MBX*  MIN«  NEHN  RN0  STBNDBRD  DEVOTION  OF< 
/THE  LENGTHS  OF  TU25.3.2  SHIPS 7 
1072  360  623.333  318.85 

/LIST  THE  MRXIMUM*  MINIMUM  HND  BVERBGE  OF  THE  LENGTHS/ 
- OF  RIRCRRFT  CARRIERS  WITH  ERCH  FLR6. 

UN r TED  STRTES  1 072  1039  1061 

SOVIET  LINTON  925  625  775 
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H.  FORMATTING  OF  OUTPUT 
H-l.  THE  COMMAND  "LIST" 

The  command  LIST,  employment  ol  quantifiers  (especially  multiple 
ones),  and  graphic  display  of  data  are  means  available  for  obtaining 
tabular  listings  of  data,  and  of  plots  and  histograms. 

The  command  LIST  can  he  used  as  an  alternate  to  a question 
simply  to  obtain  one  item  of  data,  lor  instance  LIST  THE  COMMANDER  OF  THE 
KITTYHAWK  instead  of  WHO  IS  THE  COMMANDER  OF  THE  KITTY HAWK? , but  this  is 
clearly  not  where  the  power  of  the  command  lies. 

When  LIST  is  used  in  more  complex  sentences  with  conjunctions, 
quantifiers,  or  relative  clauses  extensive  tables  of  output  can  be  produced. 

Some  of  the  structural  properties  of  useful  sentences  are 
illustrated  in  the  following  protocol.  Although  they  had  been  employed 
in  earlier  sections,  some  comments  are  provided  here. 

The  LIST  command  can  he  used  to  obtain  nonnumerical  information, 
as  in  line  1,  or  numerical  information,  as  In  line  A,  or  mixed,  as  in 
line  13.  In  line  1 the  conjunction  AND  is  found;  in  lines  A and  1A  the 
conjunction  AND  and  the  quantifier  EACH. 

Line  20  illustrates  the  use  of  FOR  with  LIST.  FOR  and  OF  are 
mutually  substitutable  with  LIST.  Also  illustrated  is  the  elliptical 
relative  construction  WITH,  which  is  commonly  used  with  LIST. 

Line  3A  contains  the  conjunction  AND  and  quantifier  EVERY. 

Lines  Ah  and  A9  contain  the  quantifier  ANY  and  the  relative  clause 
witli  WHOSE.  It  will  he  noticed  that  UNKNOWN  is  an  item  of  data  just  like 
other  individuals. 

l.ines  36  and  67  illustrate  the  quantifier  ALL  and  contain 
relative  clauses  with  WHICH  and  THAT  respectively. 

Line  71  is  a complex  sentence  with  five  nouns  conjoined  by  AND, 
the  quantifier  EACH,  the  elliptical  WITH  phrase  with  two  nouns  conjoined 
by  OK,  which  results  in  a listing  with  seven  columns. 

The  next  example,  line  10A,  illustrates  the  situation  where  the 
output  Is  too  long  for  being  printed  in  one  line  and  is  therefore  "folded." 
The  sentence  contains  three  conjoined  nouns,  the  EACH  quantifier,  and  a 
relative  clause  which  is  a negalive  with  NOT. 


L 
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Lines  122  and  1 JO  are  connected,  since  the  pronoun  THEM, 
preceded  by  the  EACH  OF  quantifier,  in  line  30  refers  to  the  output 
obtained  through  the  command  in  line  122. 

Lines  117  and  112  are  somewhat  similar,  since  they  employ 
AND  and  OK  conjunctions,  the  EACH  quantifier,  and  relative  clauses. 
However,  in  line  137  the  OK  conjunction  applies  to  two  noun  items 
which  follow  the  verb  IS,  and  in  line  132  tin-  verb  DOES. 

Line  162  contains  the  eonjum lion  of  lour  noun  items  through 
AND  and  of  two  relative  clauses  through  AND,  one  starting  with  WHICH 
and  therefore  having  the  same  subject  (SHIPS)  and  one  starting  with 
WHOSE  with  a different  subject  (DESTINATION).  The  second  relative 
clause  is  negative.  That  many  conditions  are  met  by  only  one  ship. 
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LIST  THt  FLAG*  HOME  PORT  AND  CURRENT  EMPLO  f'MENT  OF 
THE  K I r TYHPWk  . 

UNITED  STATES  MAYPORT  CURVE ILLPNCE  OPERRT TONS 
/LIST  THE  ENDURANCE,  MAXIMUM  CPU  IT  DIG  RANGE  AND  MAXIMUM 


r'/CPUfCfNG  .’PEED  OF  EACH  SHIP  IN  TG67. 1 . 


KIT  TYHAWK 

45 

4 000 

35 

WAINWRIGHT 

45 

1300 

34 

WILLIAM  P.  STANDLEY 

45 

1300 

34 

CTERET T 

45 

1300 

34 

HORNE 

45 

1300 

34 

JOUETT 

45 

1300 

34 

ASHTABULA 

GO 

7000 

35 

LIST  THE  OUANTITr'  OF  CRPGO , SPEED,  DECT!  NOT  TON  PND 


CALL  : 

IGN  OF 

EPCH  i 

HIGH- INTEREST 

SHIP 

5 TPCCO 

1 50T 

15 

ALEXANDRIA 

K4Q4 

THRU 

50  r 

16 

LUANDA 

K 403 

TPRIFA 

1 50T 

15 

MOCAME  DES 

K 403 

TAURUS 

1 50  T 

15.  1 

ALEXANDRIA 

K 405 

TEPNA 

1 50T 

15 

ALEXANDRIA 

K 406 

LIST  THE  EMPLOYMEN  T PND  DE  ST  riiPT  TON 
PERCENT  FUEL  GPEPfEP  THAN  35. 

THERE  ARE  38  LINES  fN  THIS  PN  WER. 


FOR  EPCH  SHIP  WITH 


HOW  MANY  DD  YOU  WANT7 


RESPOND  WITH  'PEL'* 

>3 

CONSTELLAT ION 
SARATOGA 
K T T TYHPWK 
JOHN  F.  KENNEDY 
INDEPENDENCE 
to  STURGEON 

PHILADELPHIA 
BP TON  ROUGE 

lOS  pngeles 


'NONE".  OP  P NUNBER. 


TURVE ILLPNCE  OPERATIONS  NAPLES 


TENDER  RESTRICTED  AVAILABILITY 
CURVE ILLPNCE  OPERATIONS 
ZURVE ILLPNCE  OPERATIONS 
TENDER  RESTRICTED  AVAILABILITY 
ROUTINE  MAINTENANCE 
ANTI- ClJBNARINE  OPERATIONS 
ANT  I- SUBMARINE  OPERATIONS 
ANT  I- SUBMARINE  OPERATIONS 


6000N  X 3000W 

NAPLES 

NORFOLK 

370 ON  X 1700E 

ON  X 45 00E 

NORFOLK 

NORFOLK 

NORFOLK 


L 


7 3 


lTCT  THfe  HULL  HUHBEP  RHD  CHLL  CTGH  FDP  EVEPY  rtrPCPRFT 


CDHCTELLRT  Idli 

64 

HRBC 

CRPRT06R 

60 

HRBG 

RHEPTCR 

66 

HRBF 

K T TTYHHWK 

6 3 

HRBE 

JlJHN  F.  KEMHEDY 

67 

HRBD 

rHDEPEHDEHCE 

e>E 

HRBH 

LEHrHGPHD 

E 

PH  04 

HDSKVR 

1 

PH  0 3 

K TEV 

3 

PHOE 

HIHCK 

4 

PH  01 

sLIZT  THE  HULL  HUHBEP  OF  HM  < RTPCPRET  CRPPTEP  LIHQCE  OECTTHRT- 
,•■  TOM  IC  UMKHCIWN. 

HMEPTCH  66 

,*Lrcr  the  curhrroep  rho  chll  i run  fop  rh < zhtp  ih  tgez.iy 

so/MHOCE  DECT  fHRr  rLJH  TC  UHKHDUH. 


URTHUPIbHr 

CRPT 

□.  EVRHS 

MRBV 

U TLL  f RH  H.  CTRHOLEY 

CRPT 

C.  flTCHRELS 

HRBZ 

CTEPETT 

CRPT 

U.  HQHHRHH 

HRBY 

HOPHE 

CRPT 

J.  BPRHTH 

HRBX 

JOUE T T 

CRPT 

T.  FPEHZTHGEP 

HRBW 

LfCT  THE  CHLL  CTGH  FOR  RLL  THHKEPC  UHTCH  RPE  CERL IFT  C LRCC  Y 
> CHfPC. 


HrLHMrrc  uhik 

PRC rFTC  UR 1 J 

>■0  RPRBTRN  CER  UR1L 

RMrRPCTrC  UR1P 

RPCTTC  UR IP 

rriDrRM  gcerh  urip 

CRRRTBERM  UR 10 

«-5  CHTHR  CER  UR1H 


REDrTEPRRHERH  UR1H 


<>  L f C T RLL  CHTPC  THRT  CRPPY  r TH. 
RHDPEW  RTLLEP 
FPRHCrC  MC6PRW 
70  RRCTELHDLEH 
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>lISR  T THE  LENGTH*  BEAM*  DRAFT*  MAXIMUM  CRUISING  SPEED  AND ' 
■•DESTINATION  OF  EHCH  '5HTP  WITH  HH r'PQPT  OP  NORFOLK  AS  HOME' 


;>PORT. 

MA'YPORT  CONSTELLATION  1 073 

75  K JTTYHAWK  1 073 

JOHN  F.  KENNEDY  1 073 

INDEPENDENCE  1 039 

NORFOLK  SARATOGA  1 039 

AMERICA  1073 

so  STURGEON  393 

PHILADELPHIA  360 

BATON  ROUGE  360 

lOS  ANGELES  360 

POGY  393 

8 5 GRRYL  TNG  393 

TAUTOG  393 

WHALE  393 

RSPPD  393 

SUNFISH  393 

90  CHARLES  F.  ADAMS  437 

HENRY  B.  WILSON  437 

BARNEY  437 

CLAUDE  V.  PTCKETTS  437 
LAWRENCE  437 

95  JOHN  K TNG  437 

HOEL  437 

RDBrSON  437 

SELLERS  437 

TOWERS  ' • 437 

loo  LYNDE  B.  MCCORMTCK  437 

KAWTSHTWr  583 

HASSAYAMPA  583 

ASHTABULA  583 


> L TST  THE  EMPLOYMENT*  READINESS  AND 


130 

36 

35 

130 

36 

35 

130 

36 

35 

130 

37 

33 

130 

37 

33 

130 

36 

35 

33 

36 

30 

33 

36 

30 

33 

36 

30 

33 

36 

30 

33 

36 

30 

33 

36 

30 

33 

36 

30 

33 

36 

30 

33 

36 

30 

33 

36 

30 

47 

30 

33 

47 

30 

33 

47 

30 

33 

47 

30 

33 

47 

30 

33 

47 

30 

33 

47 

30 

33 

47 

30 

33 

47 

30 

33 

47 

30 

33 

47 

30 

33 

68 

43 

35 

68 

43 

35 

68 

43 

35 

REASON  FOR 


NAPLES 
NAPLES 
NORFOLK 
370 ON  X 1 7 0 0E 
6 0 0 ON  X 3000W 
UNK NDWN 
ON  X 4500E 
NORFOLK 
NORFOLK 
NORFOLK 
NORFOLK 
350 ON  X I000E 
3700S  X 300 0E 
1 500S  X 1300E 
NORFOLK 
NORFOLK 
NEW  YORK 
NEW  YORK 
NEW  YORK 
NEW  YORK 
NEW  YORK 
NEW  YORK 
LIVERPOOL 
LIVERPOOL 
LIVERPOOL 
LIVERPOOL 
LIVERPOOL 
NORFOLK 
NAPLES 
NAPLES 
TCH  SHIP 


1 ° 5 > WHICH  IS  NOT  A SUBMARINE. 

AMERICA  OVERHAUL  C5 

OVERHAUL 

KITTYHAWK  SURVEILLANCE  OPERATIONS  C3 

AIR  SEARCH  RADAR  FAILURE 

no  STERETT  CARRIER  ESCORT  C3 

SONAR  FAILURE 

CHARLES  F.  ADAMS  CONVOY  ESCORT  C3 


GUN  SYSTEM  FAILURE 


HDEL 

CONVOY 

ESCORT 

C3 

ns GUN  SY 

STEM  FAILURE 

CDNNDLE 

CONVOY 

ESCORT 

C3 

SONAR 

FAILURE 

RA THFURNE 

CONVOY 

ESCORT 

C3 

SONAR 

FAILURE 

MEYERKORD 

CONVOY 

ESCORT 

C3 

SONAR 

FATLURE 

75 


lHT  THt 
✓ SHIP  IN 


HUll  NUNBER? 
TG26.  4. 

63 


Tr'PE  AND  HOME  PORT  OF  EACH' 


K ITTYHAWK 
125  prtion  AOUbE  689 
POGY  647 

HQEL  13 

SELLERS  1 1 

GRAY  1 054 

no,>LIST  THE  CONNANDER 


1 3 5 


aircraft  carrier 

NUCLEAR  POWERED  ATTACK  SUBHARINE 
NUCLEAR  POWERED  ATTACK  SUBHARINE 

guided  nissile  destroyer 

GUIDED  NISSILE  DESTROYER 
FRIGATE 

HMD  CONNANDER  "S  LINEAL  FOR  EACH 


OF 


NAYPORT 

NORFOLK 

NORFOLK 

NORFOLK 

NORFOLK 

CHARLESTON 

THEN. 


K I TTYHHWK 

CAPT  R. 

SPRUANCE 

4834 

BATON  ROUGE 

CDR 

V. 

QUIET 

4839 

POGY 

CDR 

J. 

HORNER 

10104 

HOEL 

CDR 

W. 

HUNT 

10010 

SELLERS 

CDR 

C. 

PRESGROVE 

10009 

GRAY 

CDR 

P. 

LILLY 

10014 

>LIST  THE  QUANTITY 
> CARGO  rs  VANADIUN 
CHRONE  ORE 


OF  CARGO  AND  CALL 
ORE  OR  CHRONE  ORE 


1 4 0 


1 4 S 


1 5 0 


VANADIUN  ORE 


JOHN  TDULE 

50T 

UA1B 

JACK  J.  PENDLETON 

50T 

UA1T 

JOSEPH  E.  NERRILL 

50T 

LIA1H 

NERCHANT 

150T 

P3A2 

PIDNEER 

15  0T 

P3A3 

VENTURE 

150T 

P3B0 

VANGUARD 

1 50T 

P3A9 

VICTORY 

150T 

P3F1 

NORRIS  E.  CRAIN 

23T 

UA1E 

GREENVILLE  VICTORY 

50T 

UA1 A 

TRUNAN  KINLOW 

5 or 

UA1F 

SHIPPER 

1 50T 

P3A5 

SEAFARER 

150T 

P3A4 

SIGN  OF  EACH  SHIP  WHOSE \ 


THE  CONNANDER  AND  CONNANDER  'S  LINEAL  FOR  EACH  SHIP  WHrCH< 
SURVEILLANCE  OPERATIONS  OR  ANT I-SUBNAR INE  OPERATIONS. 


>L  1ST 
> DDES 

SURVEILLANCE  OPERATIONS  CONSTELLATION 
155  KITTY HAWK 

JOHN  F.  KENNEDY 

ASPRO 

SUNFISH 

ANT I-SUBNAR INE  OPERATIONS  PHILADELPHIA 

iso BATON  ROUGE 

LOS  ANGELES 

XL TST  THE  DESTINATION?  CALL  SIGN?  SPEED  AND 


CAPT 

CAPT 

CAPT 


J. 

R. 

P. 


CDR 

CDR 

CDR 

CDR 

CDR 


T. 

N. 

L. 

V. 

D. 


ELLISON 
SPRUANCE 
NOFFETT 
CHANDLER 
NORTON 
SNEAK  ’ • ’ 

QUIET  

JONES 


4832 
4334 

4833 

10105 

10106 
4840 
4839 
4838 


CARGD  OF  HIGH- INTEREST' 


> SHIPS  WHICH  DEPARTED  RIGA  AND  WHOSE  DESTINATION  IS  NOT  SONE 
^EUROPEAN  PORT. 

165  LUANDA  K403  16  AIRCRAFT 
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H-2 . MULTIPLE  QUANTIFIERS 

Obtaining  output  in  tabular  form  can  also  be  achieved  through 
the  use  of  quantifiers,  especially  if  more  than  one  is  employed.  Numerous 
examples  have  been  included  in  other  sections  as  well  as  Section  H-l  in 
connection  with  LIST.  Here  just  a few  illustrations  are  given  of  possible 
combinations  of  quantifiers. 

Line  1 contains  HOW  MANY  and  EACH  OF,  line  10  the  same  quantifiers 
plus  a relative  clause. 

Line  16  illustrates  HOW  MANY  OF  with  a relative  clause  containing 
the  conjunction  OR  of  four  noun  items. 

In  line  22  HOW  MANY  is  followed  by  a relative  clause  containing 
the  AT  LEAST  quantifier. 

Line  34  illustrates  the  use  of  two  EACH  OF  quantifiers,  the 
second  one  being  in  a relative  clause. 

In  line  50  the  quantifier  WHICH  OF  appears  together  with  the 
EACH  quantifier. 


HOW  MANY  SHIPS  ARE  OWNED  BY  EACH  OF  THE  EUROPERN  COUNTRIES? 
FRANCE  0 

SPAIN 0 

ITALY  0 

s NORWAY  19 

WEST  GERMANY  3 

NETHERLANDS  10 
UNITED  KINGDOM  31 
PORTUGAL  0 

1 o > HOW  MANY  SHIPS  ARE  OWNED  BY  EACH  OF  THE  EUROPEAN  COUNTRIES': 

> WHICH  OWNS  SHIPS? 

NORWAY  19 

WEST  GERMANY 3 

NETHERLANDS  10 

is  UNITED  KINGDOM  31 

>HQW  MANY  OF  THE  SHIPS  WHICH  SAIL  FOR  LIVERPOOL  CARRY': 

> WHEAT * COALY  OIL  OR  FARM  MACHINERY? 

FARM  MACHINERY  3 
COAL 4 

2 o WHEAT  6 

OIL 18 


i 
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HOW  rfPNY  SHIPS  PPPROPCH  EPCH  PORT  WHICH  IS  THE  DESTINPTION< 
;>QF  PT  LEPST  TWO  SHIPS? 

NORFOLK  3 

2 5 NPPLES  5 

OSLO  4 

rlONROVIP  a 

HEW  YORK  23 

PLEXPNDPIP  3 

so  lUPNDP  a 

LISBON  3 

LIVERPOOL  54 

WILNINGTON  37 

>WHPT  IS  THE  CPLL  SIGN,  LONGITUDE  PHD  LPTITUDE  OF  EPCH': 

3 5 /OF  THE  SUBNPRINES  THPT  BELONG  TO  EPCH  OF  THE  COUNTRIES? 


UNITED  STPTES 

PHILPDELPHTP 

NPBK 

2000 

-3700 

BPTON  ROUGE 

NPBJ 

4130 

-1500 

LUS  HNbfcLES 

NPBI 

4500 

0 

PObY 

NPBP 

1000 

3500 

4 0 

PSPRO 

NPBQ 

-3000 

3000 

SUNK ISH 

NPBR 

-6000 

3000 

SOVIET  UNION 

USSR  10 

RN17 

-2710 

2310 

UiiR  15 

RN22 

-5300 

1615 

USSR  14 

RN21 

-4305 

1630 

1 3 

USSR  13 

RN20 

-3815 

1940 

USSR  ia  

RN 19 

-3410 

1945 

USSR  11 

RN18 

-3100 

2150 

USSR  16 

RN23 

5410 

900 

USSR  17 

RN24 

-3005 

6000 

so /WHICH  OF  THE 

NERCHPNT  VESSEL 

S THPT 

BELONG 

TO  NORWPY 

> HPVE  EPCH  EUROPEPN  PORT  PS  DESTINPTION? 
LEHPVRE  TPNESIS 

NPPLES  TPHCRED 

OSLO  TPIPING 

55  TPGRIS 

TPGPYTRPY 

TPBOR 

ROTTERDPM  TPHPP 

LONDON  TPLLEYRPND 

bo  LISBON  TENNESSEE 

TENERIFFP 

TENNERPIPE 
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H-3.  GRAPHIC  DISPLAY  OF  DATA 

Two  ways  are  available  for  graphic  display  of  the  data: 
plotting  and  histogramming. 

Scatter  plots  can  be  obtained  with  commands  such  as  these: 


XPLDT  MflXrriUM  CRUISING  RRNGE  AGAINST  MAXIMUM^ 
> CRUISING  SPEED  DF  US  NAVAL  SHIPS. 


7000 

► 

— 

— 

— 

— 

“ “ — 

♦ '♦ 

— 

— 

— 

— 

♦ 

♦ 

1 1 1 1 1 1 1 1 1 1 

25 35 
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> PLOT  PERCENT  FUEL  RGflTNST  ENDURANCE  TJF  CHTPS. 


100 


* 


!, 


I 


Histograms  may  be  used  in  order  to  see  the  distribution 
of  the  values  of  some  attributes  of  objects.  The  commands  for 
obtaining  them  are  such  as  those  illustrated  on  the  following  page. 
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> HTSTDGRAM  LENGTHS  DF  SHTPS. 


> HTSTDGRAM  PERCENT  FUEL  TTMES  NORMAL  CRUTSTNG  RANGED 
>DTVTDED  BY  100  DF  US  NAVAL  SHTPS. 
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III.  MODIFYING  AND  EXTENDING  THE  LANGUAGE 
AND  THE  DATA  BASE 

Perhaps  the  most  important  feature  of  REL  is  its  extensibility, 
the  facility  offered  the  typical  end-user  unskilled  in  programming  to 
modify  his  data  base  and  language  by  changing  the  existing  data  base, 
adding  new  data  items  (and  thus  vocabulary),  and  defining  new  expressions 
and  concepts,  including  such  complex  ones  as  verbs.  Each  of  these  will 
be  discussed  and  illustrated  here,  except  for  verbs  which  were  discussed 
in  Section  II-E. 

The  facilities  allow  the  user  to  change  his  data  and  language 
to  update  it  according  to  the  changing  situation,  which  in  many  real 
applications  happens  all  the  time.  They  also  allow  him  to  explore  his  < 

data  along  a variety  of  paths,  including  the  formation  and  testing  of 
hypotheses. 

A.  MODIFYING  AN  EXISTING  DATA  BASE 

A- 1 . CHANGING  AN  EXISTING  DATA  BASE 

As  information  about  existing  data  base  items  changes,  changes 
can  be  made  in  the  data  base  to  reflect  the  new  information.  For  instance, 
if  a change  has  occurred  in  the  commanding  officer  of  a given  ship,  say, 
the  KITTYHAWK,  from  CAPT  R.  SPRUANGE  to  CAPT  P.  MOFFETT  at  a certain 
time,  the  data  base  can  be  changed  by  statements  such  as  those  found 
in  the  protocol  below  in  lines  11-17. 

In  general,  changes  can  be  made  by  deleting  the  existing 
information,  as  in  line  3 through  a negative  statement,  and  entering  the 
new  information,  as  in  line  5. 

If  it  is  desirable  to  include  information  about  times  when 


changes  took  place,  tills  can  be  done  as  in  lines  14  and  17. 
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Changes  can  be  made  concerning  single  entities,  as  in  line  27, 
or  about  conjoined  entities,  as  in  line  29,  or  about  a class,  as  in 
line  31. 


> WHRT  TS  THE  PERCENT  FUEL  OF  THE  FIDDLE? 

88 

> THE  PERCENT  FUEL  OF  THE  BTDDLE  TS  NOT  88. 

DflTH  HRS  BEEN  DELETED. 

s > THE  PERCENT  FUEL  OF  THE  BTDDLE  IS  72. 

DATA  HRS  BEEN  HDDED. 

>WHRT  IS  BTDDLE 'S  PERCENT  FUEL? 

72 

> WHD  COMMANDS  THE  KTTTYHRWK? 
io  CHPT  P.  SPRURNCE 

>CflPT  P.  SPRURNCE  IS  NDT  THE  COMMRNDTNG  OFFTCER  OFY 

> THE  KTTTYHRWK. 

DRTfl  HRS  BEEN  DELETED. 

> THE  COMMANDER  DF  THE  KTTTYHRWK  WAS  CAPT  : 
is >P.  SPRURNCE  ENDTNG  JUNE  4,  1976. 

DRTfl  HR?  BEEN  ADDED. 

> CRPT  P.  MOFFETT  WAS  CDMMRNDTNG  DFFTCER  DF  THE  Y 
> KTTTYHRWK  STARTING  JUNE5~  5,  1976. 

DRTfl  HR?  BEEN  ADDED. 

2 o > WHD  COMMANDED  THE  KTTTYHRWK? 

CRPT  P.  SPRURNCE  ENDTNG  JUNE  04,  1976 
CRPT  P.  MDFFETT  STARTING  JUNE  03,  1976 
> WHRT  TS  THE  SPEED  DF  EACH  TU25.3.2  SHTP? 

KTTTYHRWK  20 

25  BRTDN  PDUGE  0 
KNOX  0 

> THE  SPEED  DF  THE  KTTTYHRWK  TS  NDT  20. 

DRTfl  HRS  BEEN  DELETED. 

> THE  SPEED  DF  THE  BRTDN  RDUGE  AND  KNDX  TS  NDT  0. 

30  DRTfl  HRS  BEEN  DELETED. 

> THE  SPEED  DF  TU25.3.2  SHTPS  TS  10. 

DATA  HRS  BEEN  ADDED. 

> WHRT  IS  THE  SPEED  OF  EACH  TU25.3.2  SHTP? 


KTTTYHRWK 

10 

BRTDN  PDUGE 

10 

KNDX 

TO 
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Some  more  complex  examples  are  provided  in  the  next  protocol. 

The  statement  in  line  8 deletes  the  existing  information  about 
LOS  ANGELES  CLASS  SHIPS,  which  are  known  to  be  PHILADELPHIA,  BATON  ROUGE, 
and  LOS  ANGELES  of  lines  2,  3,  and  4 respectively.  The  statement  in 
line  10  assigns  a speed  to  these  ships  collectively,  and  the  change  is 
reflected  in  the  answer  to  line  12.  The  speed  of  POGY  in  line  16  remains 
unchanged . 

Changes  can  be  made  about  an  individual  and  a class  in  a single 
statement,  as  can  be  seen  from  line  19.  Since  no  data  is  deleted,  this 
statement  simply  adds  the  new  data  to  the  existing  information,  as  can 
be  seen  from  the  answer  to  the  question  in  line  22. 

In  lines  33  and  35  part  of  the  information  is  again  deleted, 
resulting  in  the  change  revealed  in  the  answer  to  the  question  in  line  37. 

This  protocol  illustrates  how  a succession  of  changes  can  be 
made  in  a dynamically  changing  environment. 


WHHT  TS  THE  SPEED  OF  ERCH  US  SUBPIRPTNE  7 


PHTERDELPHTR  UNKNOWN 

BRTON  POUbE  UNKNOWN 

LOS  RNbELES  UNKNOWN 

5 PObY  UNKNOWN 

HSPPO  3 

2UNF TSH  8 


THE  SPEED  OF  EHCH  LOS  RNbELES  CLRSS  SHTP  TS  NOT  UNKNOWN. 
DRTR  HRS  BEEN  DELETED. 


i o > THE  SPEED  OF  ERCH  lOS  RNGElES  CLRSS  SHIP  IS  10. 
DRTR  HRS  BEEN  RDDED. 

> WHHT  TS  THE  SPEED  OF  ERCH  US  SUBNHPTNE 7 


PHrLRDELPHTR  10 

BRTQN  POUbE  10 

is  LOS  RNbELES 10 
PObY  UNKNOWN 

RSPRO  8 

SUNFTSH  3 


>'  THE  SPEED  OF  THE  RSPPO  RND  ERCH  LOS  RNbELES  CLRSS  SHTP< 

2 0 > IS  3. 

DRTR  HRS  BEEN  RDDED. 
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WHAT  IS  THE  HUll  NUMBER  AND  SPEED  OF  EACH  US  SUBMARINE 7 


PHILADELPHIA  69 0 9 

690  10 

25  BATON  ROUGE  689  9 

689  10 

LOS  ANGELES  688  9 

688  10 

POGY  647  UNKNOWN 

30  ASPRO  648  8 

648  9 

SUNFISH  649  8 


> TAE  SPEED  OF  THE  ASPRO  IS  NOT  8. 

DATA  HAS  BEEN  DELETED. 

35 >TAE  SPEED  OF  EACH  LOS  ANGElES  CLASS  SHIP  IS  NOT  TO. 

DATA  HAS  BEEN  DELETED. 

,>  WHAT  IS  THE  HULL  NUMBER  AND  SPEED  OF  EACH  US  SUBMARINE 7 


PHILADELPHIA 

690  9 

BATON  ROUGE 

689  9 

LOS  ANGELES 

688  9 

PObY 

647  UNKNOWN 

ASPRO 

648  9 

SUNFISH 

649  8 

The  next  protocol  illustrates  how  a change  can  be  made  about 
one  entity  without  disturbing  others  which  share  the  same  characteristics. 
In  this  case,  we  have  three  destinations  of  SHIPS  THAT  CARRY  GENERAL 
FOODS,  and  we  would  like  to  change  OSLO  (line  4)  to  LISBON.  The  desired 
effect  would  not  be  achieved  by  statements  such  as  OSLO  IS  NOT  THE 
DESTINATION  OF  SHIPS  THAT  CARRY  GENERAL  FOODS  and  LISBON  IS  THE 
DESTINATION  OF  SHIPS  THAT  CARRY  GENERAL  FOODS.  The  result  of  such 
statements  would  be  that  OSLO  would  no  longer  be  a destination,  but 
LISBON  would  be  added  as  a destination  of  all  ships  THAT  CARRY  GENERAL 
FOODS,  thus  also  those  whose  destination  is  NAPLES  and  MONROVIA,  which 
is  not  what  is  intended  here  since  we  want  to  only  substitute  LISBON 
for  OSLO.  The  protocol  illustrates  how  this  can  be  done. 

In  line  6,  LISBON  is  made  a DESTINATION  but  only  of  those 
SHIPS  WHOSE  DESTINATION  IS  OSLO  AND  THAT  CARRY  GENERAL  FOODS.  The  use 
of  two  conjoined  relative  clauses  is  shown  to  single  out  that  particular 
group  of  ships.  The  result  of  this  change  is  shown  in  the  answer  to 
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the  question  in  line  9.  As  can  be  seen,  LISBON  is  added  as  a destination 
of  ships  whose  destination  was  only  OSLO. 

To  remove  OSLO,  the  negative  statement  in  line  21  is  used, 
and  the  desired  change  is  obtained,  as  shown  by  the  answer  to  the  question 
in  line  24. 


> WHAT  ARE  THE  DEST TNAT TONS  OF  SHTPS  THAT  < 

> CARRY  GENERAL  FOODS? 

NAPLES 

OSLO 

s NONROVIA 

>LTSBQN  TS  A DEST TNAT TON  OF  SHTPS  WHOSE  DEST TNAT TONV 
>TS  OSLO  AND  THAT  CARRY  GENERAL  FOODS. 

DATA  HAS  BEEN  ADDED. 

> WHAT  TS  THE  DEST TNAT TON  OF  EACH  SHIP  WHOSE< 
io  > CARGO  IS  GENERAL  FOODS? 

TALABOT  NONROVTA 

TATPrNG  OSLO 

LTSBON 

TAGRTS  OSLO 

is  LTSBON 

TAGAYTPAY  OSLO 

LTSBON 

TABOR  OSLO 

LTSBON 

20  TANCRED  NAPLES 

: OSLO  TS  NOT  THE  DEST  THAT  TON  OF  SHTPS  ' THAT  s' 

> CARRY  GENERAL  FOODS. 

DATA  HAS  BEEN  DELETED. 

> WHAT  TS  THE  DESTINATION  OF  EACH  SHIP  WTTH< 

2 5 > GENERAL  FOODS  AS  CARGO? 

TALABOT  MONROVTA 

TATPING  LTSBON 

TAGRTS  LISBON 

TAGAYTRAY  LTSBON 

30  TABOR  LTSBON 

TANCRED  NAPLES 
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A- 2.  ADDING  A NEW  PIECE  OF  INFORMATION  TO  AN  EXISTING  DATA  BASE 

A new  piece  of  information  may  have  been  acquired,  say,  about 
the  employment  of  some  ships.  This  information  can  be  added  either  about 
each  of  these  ships  individually,  or  collectively,  as  can  be  seen  from 
the  protocol  below. 


UHAT  IS  THE  EMPLOYMENT  OF  EACH  YANKEE  CLASS  SHIP? 

N ONE 

>u)HAT  APE  YANKEE  CLASS  SHIPS? 

USSR  5 
USSR  4 
USSR  3 

THE  EMPLOYMENT  OF  USSR  5 IS  ANTI-SUBMARINE  OPERATIONS. 

DATA  HAS  BEEN  ADUETT. 

THE  EMPLOYMENT  OF  YANKEE  ClASS  'SHIPS  IS  ANTI-SUBMARINE/ 
/OPERATIONS. 

DATA  HAS  BEEN  ADDED. 

UHAT  IS  THE  SPEED  AND  EMPLOYMENT  OF  EACH  YANKEE  CLASS  SHIP? 
USSR  53  ANTI-SUBMARINE  OPERATIONS 
USSR  43  ANTI-SUBMARINE  OPERATIONS 
USSR  33  ANTI-SUBMARINE  OPERATIONS 
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B.  ADDING  DATA  ITEMS 

One  can  very  well  imagine  a situation  in  which  information 
( would  somehow  be  obtained  about  another  U.S.  Navy  ship  which  had  been 

dispatched  from  Norfolk  to  join  those  currently  in  the  Mediterranean 
port  Naples.  Whatever  items  of  information  had  been  obtained  about 
ships  can  immediately  be  incorporated  in  the  user's  data  base  and  be 
available  for  immediate  use. 

There  are  the  following  ways  of  introducing  new  primitive 
data,  that  is  data  which  is  not  defined  in  terms  of  existing  data 
(see  discussion  on  page  93). 

B-L.  INTRODUCING  NEW  INDIVIDUALS 

(a)  XXX: =NAME 

e.g.  ALBATROS : =NAME 

(b)  XXX :=NAME (ANIMATE) 

e.g.  CAPT  T.  FERN: =NAME (ANIMATE) 

B-2 . INTRODUCING  NEW  CLASSES 

(a)  XXX: =CLASS 

e.g.  RADIATION  HAZARD  SHIP:=CLASS 

(b)  XXX: =CLASS (ANIMATE) 

e.g.  SPECIAL  OFFICER :=CLASS (ANIMATE) 

B-3.  INTRODUCING  NEW  RELATIONS 

(a)  XXX: =RELATION 

e.g.  COMPUTER :=RELATION 

(b)  XXX: =RELATION (ANIMATE) 

e.g.  RADIATION  OFFICER: =RELATION (ANIMATE) 

B-4 . INTRODUCING  NEW  NUMBER  RELATIONS 
XXX: =NUMBER  RELATION 

e.g.  RADIATION  LEVEL :=NUMBER  RELATION 


Note:  The  notation  XXX  is  used  to  Indicate  any  character  or  character 
combination,  for  example  .JOHN  or  INCOME.  Thus  XXX:cNAME  stands  for  a 
case  such  as  ALBATROS  :=NAMF,.  Spaces  in  the  format  before  and  after 
and  "="  are  ignored. 
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B-5.  DISCUSSION  OF  THE  WAYS  OF  INTRODUCING  NEW  DATA 
a.  The  Ways  of  Introducing  New  Individuals 

XXX: =NAME 

We  can  introduce  a new  ship,  say,  the  ALBATROS,  by  saying: 


/Al.BATR03:=NAME 

DEFINED. 


Now,  whatever  data  we  have  about  it  can  be  introduced  through 
statements  such  as: 


,>  THE  AlBATROC  IS  A LOS  ANGELES  CLASS  SHIP. 
DATA  HAS  BEEN  ADDED. 

/THE  HULL  NUMBER  OF  THE  ALBATROS  IS  335. 

DATA  HAS  BEEN  ADDED. 

/THE  DESTINATION  OF  THE  ALBATROS  IS  NORFOLK. 
DATA  HAS  BEEN  ADDED. 

/THE  PERCENT  FUEL  OF  THE  ALBATROS  IS  35. 

DATA  HAS  BEEN  ADDED. 


and  so  on,  provided  that  all  the  vocabulary  is  known  to  the  system. 
If  we  came,  for  instance,  to  the  name  of  the  commanding  officer  of 
the  ALBATROS  and  that  name  is  not  in  the  data  base,  it  is  necessary 
to  introduce  it.  Thus, 

XXX: =NAME (ANIMATE) 

•CAP!  T.  FERN: =NAME (ANIMATE/ 

DEFINED. 


Note:  The  distinction  between  NAME  and  NAME(ANIMATE)  just  as  between 
CLASS  and  CLASS (ANIMATE)  and  RELATION  and  RELATION (ANIMATE)  discussed 
below  should  always  be  made  when  relevant.  The  distinction  is  more 
grammatical  than  following  the  facts  of  the  real  world,  that  is  ANIMATE 
items  are  those  to  whom  we  want  to  refer  to  with  such  pronouns  as  HE, 
SHE,  HIS.  Thus,  if  we  wanted  to  talk  of  ships  as  SHE  we  would  have  to 
make  them  animate;  but  if  we  do  not  want  to  refer  to  a male  dog  as  HE 
and  are  satisfied  with  using  IT  instead  we  need  not  make  Fido  animate. 
All  humans  should  be  introduced  as  animate. 
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Data  can  then  be  added  about  CAPT  T.  KERN,  as  in  line  1 below. 
It  will  be  noticed  from  the  answer  to  the  command  in  line  3 that  AI.BATROS 
has  been  added  to  the  LOS  ANGELES  CLASS  SHIPS,  and  that  the  data  about 
its  hull  number  and  destination,  as  well  as  commander,  has  been  added. 


>' T HE  COMMANDING  OFFICER  OF  THE  ALBATPDS  IS  CAPT  T.  FERN. 
DATA  MAC  BEEN  ADDED. 

/LIST  THE  COMMANDER,  HULL  NUMBER  AMD  DECT  INAT ION  OF  : 

/EACH  LOS  ANGELES  CLASS  SHIP. 

PHILADELPHIA  CDP  L.  SNEAK  690  NORFOLK 

BATON  ROUGE  CDP  V.  QUIET  6G9  NORFOLK 

LOS  ANGELES  CDR  D.  JONES  6P8  NORFOLK 

ALBATROS  CAPT  T.  FERN  005  NORFOLK 


b . The  Ways  of  Introducing  New  Classes 


XXX: =CLASS 

If  for  some  reason  we  wish  to  single  out  a group  of  items,  for 
example  ships  that  have  been  exposed  to  high  radiation,  we  can  designate 
these,  for  instance,  as  RADIATION  HAZARD  SHIPS  in  the  following  way: 

RADIATION  HAZARD  SHIP:=CLASS 
DEFINED. 


and  assign  the  given  ships  to  this  new  class,  for  example: 


CHIP;  THAT  HERE  IN  TU04.0.0  FROM  MARCH  16,  1976 \ 
/TO  JUNE  00,  1976  ARE  RADIATION  HAZARD  CHIPS. 

DATA  HAS  BEEN  ADDED. 

WHAT  ARE  RADIATION  HAZARD  CHIRC? 

HOEL 

ROBISON 

SELLERS 

TOWERS 

LYNDE  B.  MCCORMICK 
KNOX 
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XXX : “CLASS (ANIMATE) 

If  a group  of  humans  needs  to  be  singled  out  for  some  purpose, 
for  example  officers  who  have  been  selected  for  some  special  award  or 
study,  we  can  designate  them,  for  instance,  as  SPECIAL  OFFICERS: 


•SPfcCrpL  DFh  rCER:  =CLPSS  (PNrrtPTE/ 
DEFINED. 


and  assign  to  it  officers  in  question  as  illustrated  in  the  protocol 
below. 


/CPPT  S.  JPCKiOM  IS  P SPECIPL  OFFICER. 

DPTP  PPS  BEEN  PDDED. 

>pll  comnpndino  officers  who  conmpnd  los  pngeles  cepes'; 

-SHIPS  PRE  SPEC TPl  □FFICER'. 

DPTP  PPS  BEEN  PDDED. 

,>ulHD  PRE  SPECIPl  OFFICERS? 

CDR  L.  SNEPR 
CDR  V.  OUIET 
CDR  D.  JONES 
CPPT  S.  JPCKSQN 
CPPT  T.  FERN 


c . The  Ways  of  Introducing  New  Relations 
XXX: “RELATION 

New  relations  can  also  be  introduced  as  primitive  relations. 
If  we  want  to  add  to  the  data  on  some  ships  information  about,  for 
Instance,  their  computer  capability,  where  the  various  computers  are 
Y42,  Y43,  and  Y44,  this  can  be  done  as  follows. 

The  names  of  the  computers  have  to  be  introduced,  unless 
they  are  already  known  to  the  system;  thus, 

,>Z4E:  =NPNE 
DEFINED. 

/>  Z43:  =NPNE 
DEFINED. 

/Z44: =NPNE 
DEFINED. 
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COMPUTER  is  introduced  as  a relation  (the  order  of  these  two  operations 
can  obviously  be  reversed). 


/•  COMPUTER!  =PElAT  TON 
DEFINED. 


Now  we  can  establish  the  relationship  between  a given  computer 
and  a given  ship  as  in  lines  1,  3,  and  5.  It  will  be  noticed  that  the 
information  in  line  5 is  added  about  a class  of  data.  Questions  such 
as  in  line  7 and  9 show  that  the  new  data  has  been  added. 


VIHE  COMPUTER  OF  THE  LOS  ANGELES  IS  Z42. 

DATA  HRS  BEER  ADDED. 

/ THE  COMPUTER  OF  KITTYHAWK  CLASS  SHIPS  IS  Z43. 
DATA  HAS  BEEN  ADDED. 

5 / THE  COMPUTER  OF  US  SUBMARINES  IS  Z44. 

DATA  HAS  BEEN  ADDED. 

> UIHAT  COMPUTER  DOES  THE  AMERICA  HAVE? 

■'  243 

/riQU  MANY  SHIPS  HAVE  EACH  COMPUTER? 

10  Z44  11 

243  4 

242  1 


XXX : = RELATION (AN IMATE) 

We  can  introduce  for  a ship  such  a new  relation  involving 
animate  objects  as 

/PADTAT TON  OFFICER: =RELAT ION (ANIMATE/ 

DEFINED. 

and  if  the  commanding  officer  of  a ship  wants  to  designate  a person  to 
be  a radiation  officer,  he  will  proceed  as  shown  in  the  protocol.  First, 
he  will  name  the  officer,  possibly  add  some  data  about  him,  and  establish 
him  as  the  radiation  officer.  This  will  allow  a question  such  is 
illustrated  in  the  protocol. 


L 
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/LT  B.  PTKE: =NHME (RNTMRTE/ 

DEFTNED. 

->LT  B.  PIKE  13  THE  RHDTHT TOM  OFFTCER  OF  THE  HLBRTRDS. 

DHTH  HRS  BEEN  HDDED. 

/LT  B.  PIKE'S  LTNEHL  TS  1307. 

DHTH  HHS  BEEN  RUDED. 

,>iJHHT  13  THE  LTNEHL  OF  THE  RHDTHTTQN  OFFICER  OF  THE  HLBHTRD37 
1307 


d . The  Ways  of  Introducing  New  Number  Relations 


XXX: =NUMBER  RELATION 

The  number  relation  serves  to  Introduce  a new  numerical  data 
item,  for  example: 


, RRDIRT TOM  TNDEX:  =NUf1BER  RELHT TON 
DEFTNED. 


This  allows  adding  of  information  and  asking  questions  as  in 
the  protocol  below. 


> THE  RHDTRTTQN  TNDEX  OF  THE  HflERTCH  IS  56. 

DHTH  HRS  BEEN  HDDED. 

/THE  RROTHTTON  TNDEX  OF  THE  KNOX»  THE  SELLERS  RND< 
/THE  BIDDLE  IS  63. 
s DHTH  HRS  BEEN  HDDED. 

/THE  RflDTHTTQN  TNDEX  OF  FQRRESTRL  CLRSS  SHIPS  IS  40. 
DHTH  HHS  BEEN  HDDED. 

,'UlHTCH  SHTPS  HHVE  H RHDTHTTQN  TNDEX  GREHTER  THHN  50? 
HMERTCH 
10  BIDDLE 
SELLERS 
KNOX 


It  will  be  noticed  that  in  line  3 the  data  is  added  about  three 
ships  at  once  conjoined  through  AND,  and  in  line  6 about  a whole  class 
of  ships. 
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C.  DEFINITIONS 

An  existing  data  base  can  be  significantly  extended  by  the 
user  through  definitions  of  new  concepts  and  expressions.  This  capability 
allows  the  user  to  introduce  terms  and  concepts  by  defining  them  on  the 
basis  of  existing  ones  in  such  a way  that  their  meaning  is  most  natural 
and  appropriate  for  the  user. 

C-l.  SIMPLE  DEFINITIONS 

A number  of  simple  definitions  may  prove  quite  useful  and 
helpful  in  ongoing  work.  Such  are,  for  instance,  abbreviations.  The 
ship  named  JOHN  F.  KENNEDY  may  be  conveniently  referred  to  as  JFK.  To 
be  able  to  do  so  we  define  the  latter  in  terms  of  the  former  as  follows: 

>'DEF : JFK : JOHN  F.  KENNEDY 
DEFTNED. 


If  abbreviations  or  special  spellings  of  any  kind  are 
introduced,  one  has  to  be  consistent  in  using  the  form  that  was 
introduced,  or  else  have  several  definitions,  for  example: 

> DEF JFK  s' JOHN  F.  KENNEDY 
DEFTNED. 

>DEF: J.F.K. : JDHN  F.  KENNEDY 
DEFTNED. 

Other  simple  definitions  may  be  different  terms  which  are 
used  interchangeably. 

In  the  following  examples  the  term  HOME  PORT  is  the  one  that 
is  already  known  to  the  system  (as  a primitive  relation),  and  the 
others  are  defined  on  the  basis  of  it. 


Note : Terms  and  concepts  introduced  through  definition  on  the  basis 
of  existing  ones  are  preceded  by  DEF:,  unlike  the  primitive  ones 
discussed  earlier  (see  page  87),  and  the  format  does  not  include  "=". 
Spaces  before  and  after  are  ignored. 
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(a)  > DEF : HOME  STAT ION: HOME  PDRT 

DEFINED. 

(b)  > DEF: HOME  CITY: HOME  PDRT 

DEFINED. 

(c)  > DEF : ASSIGNED  HOME  PDRT : HOME  PDRT 

DEFINED. 


Once  a term  becomes  known  through  a definition,  as,  for 
instance,  HOMK  STATION  through  (a),  a new  expression  such  as  in  (d)  can 
be  introduced  in  terms  of  it,  as  follows: 

(d)  > DEF : PERMANENT  STATIONfHOME  STATION 

DEFTMED. 


If,  however,  such  a series  of  definitions  becomes  very  long 
it  may  be  more  costly  in  time  then  defining  on  the  basis  of  primitively 
existing  terms  (i.e.  HOME  PORT  in  this  case). 

For  other  examples  of  simple  paraphrasing  definitions  see  the 
following  protocol. 


> DEF: DEPARTURE  POSITION: DEPARTURE  POTNT 
DEFINED. 

> DEF: CARGO: CARGO  TYPE 
DEFINED. 

> DEF : ECONOMICAL  CRUISING  RANGE: NORMAL  CRUISING  RANGE 
DEFINED. 

> DEF: CURRENT  EMPLOYMENT: EMPLOYMENT 
DEFINED. 

> DEF : CURRENT  ASSIGNMENT : EMPLOYMENT 
DEFINED. 

> DEF : STATE  OF  READINESS: COMBAT  READINESS  RATING 
DEFINED. 

> DEF : INDPEPAT IVE  SONAR: SONAR  FAILURE 
DEFINED. 
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C-2 . COMPLEX  DEFINITIONS 

t 

Complex  definitions  may  involve  subordinate  clauses,  extensive 
calculations,  the  use  of  variables,  the  use  of  ambiguity,  defining 
relations. 

The  user's  needs  and  imagination  may  lead  to  the  definition 
of  quite  complex  concepts  through  lengthy  definitions  which  then  can  be 

used  in  rather  simple  sentences  just  like  simple  primitive  concepts.  , 

a.  With  Subordinate  Clauses 

I 

> DEF : NOREGIAN  SHIP: SHIP  WHOSE  FLAG  IS  NORWAY  \ 

DEFINED. 

> DEF : OIL  CARRY TNG  VESSEL:SHIP  WHOSE  CARGO  IS  DIL  | 

DEFINED. 

> DEF : SUPERSHIP: SHIP  WITH  LENGTH  GREATER  THAN  700  ! 

DEFINED. 

Suppose  that  we  want  to  define  the  concept  of  EFFECTIVE  RANGE 
for  U.S.  ships  which  will  have  the  meaning  of  "how  far  a given  ship  can 
go  at  its  maximum  speed  with  the  amount  of  fuel  that  it  currently  has." 

This  would  not  be  a meaningful  notion  for  submarines,  as  they  appear 
in  the  data  base,  since  their  fuel  percent  is  always  100.  Therefore, 
we  first  want  to  limit  the  group  of  ships  under  consideration  to  all 
but  the  submarines.  We  can  define  them  as  follows,  using  a subordinate 
clause: 

> DEF: SURFACE  SHIP: SHIP  WHICH  TS  NOT  A SUBMARINE 
DEFINED. 


b.  With  Extensive  Calculations 

The  concept  which  we  want  to  define,  namely  EFFECTIVE  RANGE, 
involves  knowing 

(1)  What  a given  ship's  maximum  speed  is. 

(2)  What  its  fuel  percent  is. 

(3)  How  much  fuel  it  uses  at  its  maximum  speed. 
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Since  maximum  speed  is  given  in  the  data  base  in  terms  of 
hours  and  fuel  consumption  in  terms  of  days,  we  may  want  to  introduce 
the  term  MAXIMUM  FUEL  CONSUMPTION , abbreviated  to  M FUELC,  as  follows: 

> DEFM1  FUELC:  26/24 
DEFTNED. 


which  gives  us  maximum  fuel  consumption  per  hour  (26  percent  is  fuel 
consumption  of  U.S.  Navy  ships  in  2U  hours  in  this  data  base).  The 
concept  EFFECTIVE  RANGE  can  be  defined  now  in  terms  of  PERCENT  FUEL, 
MAXIMUM  CRUISING  SPEED,  and  M FUELC  as  follows: 

> DEF : EFFECT IVE  RANGE:  (PERCENT  FUEL''  1 00)  ♦MAX I MUMS 

>CRursrriG  range/  m fuelc 

DEFTNED. 


If  we  do  not  introduce  the  term  M FUELC  the  definition  may 
alternately  be  stated  in  either  of  these  ways: 


> DEF : EFFECTIVE  RANGE:  (PERCENT  FUEL/1  00) ♦ (MAXTMUMS 
CPU rc TNG  RANGE/ (26/24)) 

DEFTNED. 

> DEF : EFFECT IVE  RANGE:  (PERCENT  FUEL  ♦ MAXIMUM 
CRUTCTNG  RANGE  ♦ 24)/ (26*1 00) 

DEFTNED. 


Once  we  have  the  concept  EFFECTIVE  RANGE  we  can  use  it  in 
questions  the  same  way  as  we  would  use  a primitive  notion.  The  protocol 
that  follows  illustrates  this. 


Note:  The  use  of  parentheses  is  necessary  to  indicate  precedence,  as 
in  ordinary  arithmetical  operations. 
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WHHT  13  THE  EFFECTIVE  RHN6E  OF  THE  KITTYHHWK? 

3249.23 

/'WHAT  13  THE  EFFECTIVE  RANGE  OF  SHIPS  W HOSE  ENDURANCE 2 
IS  GREATER  THAN  100? 

UNKNOWN 

UNKNDWN 

UNKNOWN 

4373.34 

3529.23 
5931.54 
1735.39 

1606.15 
312.303 

1200 

1643.03 

16449.2 

11132.3 

6646. 15 

1 4953. 3 

WHAT  IS  THE  EHDURHnCE  OF  SHIPS  UHQSE < 

/EFFECTIVE  RANGE  12  GREATER  THAN  4000? 

60 

60 

60 

130 

130 

130 

150 

150 

150 

150 

/ WHAT  13  THE  EFFECTIVE  RANGE  OF  EHCH  AIRCRAFT  CARRIERS 
/WITH  EHCH  FlAG? 


UNITED  3TRTE3  CONSTELLATION  3692.31 

SARATOGA  ' 3692.31 

ANERICR  ■ 0 

K ITTYHHWK  3249.23 

JOHN  F.  KENNEDY  3323.03 

INDEPENDENCE  3692 .3 I 

SOVIET  UHIOH  1 LENINGRAD 2547.69 

N03KVH 2436.92 

KIEV 2436.92 

HINSK 2298.46 


/WHAT  IS  THE  NHXINUN  AND  NINIMUN  EFFECTIVE  RANF^GE  OF< 
'HIRCRHFT  CHRP  I EPS ? 

3692.31  0 
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HfiTGtih’rtfl  cFFECT  I'VE  F?F»Ht3t  JF  ri[ RCPrtFT  CRRFTEffC. 


♦ 


c.  With  Variables 

Definitions  can  employ  variables,  which  constitute  a powerful 
mechanism  for  allowing  a generalized  statement.  The  variables,  which 
are  expressed  between  double  quotation  marks  ("  "),  have  no  values. 

They  stand  for  'things  like  whzit  is  between  " 

(1)  If  a number  is  between  " ",  any  number  can  be  used 

in  its  place. 

(2)  If  nei.ns  like  SHIP,  SPECIAL  OFFICER,  CAPT  R.  SPRUANCE, 

LENGTH  are  between  " ",  any  noun  or  noun  phrase  can 

be  used. 

The  protocol  that  follows  illustrates  the  use  of  definitions 
witli  variables. 

The  question  which  appears  under  each  definition  illustrates 
how  the  defined  terms  can  be  used. 
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DEF : F < "3  " »'  "3  "/  : "3  •' ♦ •' * " 3 " ♦ " 3 ' 

DEFTNED.' 
ulHAT  IS  F(3*4/? 


35 

UHAT  f > <!CQS<30/*'F<5»'.  07>J  ? 

625. '993 

> DEF  s'  "2"K  SHTPsSHrP  UHOSE  MA/rMrxUM  CPU TS TNG  'RANGE  TS< 
,>GREATER  THAN  "2"«T000 

DEFTNED.' 

/GHAT  ARE  THE  FLAGS  OF  25K  SHTPS? 

UNTTED  STATES 
LTBEPTA 

UN T TED  ktngdom 

>DEF "NORFOLK " STAT TONED  "SHTP  ":  'SHrP''  GHOSE  HOME  PORT< 

> TS  "NORFOL  K" 

DEFTMED.' 

lTST  THE  NAME.  HULL  MUMBEP  HMD  COMMANDER  OF  THE  CHARLESTON 
SSTAT TONED  FRTGHTES. 

KNOX 1'032  1 'CDR  'C.'  'JACKSON 


•CONNOL'E 1'036  ' 'CDR  W.'  'CARL' 

HEPBURN 1033  1 'CUP  D.'  'WETSGERBER 

GRAY 1’034  ' 'CDR  P.'  'L' TLUY 

ROARK 1'033  ' 'CDR  'J.'  'ELLTOTT 

PATHBUPNE  ' ' 1037  ' ‘CDR  'U.'  'MORAN 

'LANG l'OGO  'CDR  'D.'  'LEACH 

u).'  'S.'  SmS  ' '1039  ' 'CDR  D.'  'RODGERS 

MEYERKDPD  ' ' T033  ' 'CDR  P.'  'PTL'EY 


>'DEF:  "US"  FLAG  'SHrP  ': "'SHTP''  WHOSE  FLAG  TS  "US" 
DEFTNED.' 

HOW  MAN  < L rBERTAN  FLAG  TANKERS  ARE  THERE 7 

5 


The  example  below  shows  that  a given  variable  can  appear  in 
more  than  one  place  on  the  right-hand  side. 


DEF:  LONGEST  "SArP":'"SHTP"  WHOSE  LENGTH  TS  THE  MAX TMUMS 
LENGTH  OF  "SHrp"S 
DEFTNED.' 

> UAH  T TS  THE  NAME  AND  LENGTH  OF  THE  LONGEST  SUBMAP TNE 7 
PHTLADEL'PHTA  ' '360 
BATON  ROUGE  * ' '360 
lQS  ANGELES  ' ' '360 
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d . With  Ambiguity 

It  may  be  at  times  useful  to  define  a concept  in  ambiguous 
ways.  If  for  some  reason  we  want  to  compare  certain  qualities  of  ships, 
for  instance,  we  can  define  ships  with  these  qualities  under  a common 
name . Thus , 

> DEF:' SUPER iHrPr’SHrP  'UHOSE  ,l'EM'3TH  TS  ‘EPEPrER  THPN  '300 
' DEFINED.1 

'DEFi'SUPEPSHrPs'SHrP  ’UHOSE  'ENDURPNCE  TS  GREPTER  THPN  T60 
• DEF  tned.- 

Answers  to  questions  about  items  defined  in  more  than  one  way 
reflect  this  ambiguity,  as  in  the  examples  below: 


/I.JHRT  PRE  'SUPERSPrPS? 

•pMBTGUOUS:' 

•a  r 

KRENDMETP 

'BPROGRPPH 

•PMPERHETR 

•a  a 

‘CONSTEL'LPT  TOM 
' SPPPTDGP 
•PMERTCP 

'K  TTTYHPWK 
•john  t:  ’KENNEDY 

• INDEPENDENCE 

'KIEV 

•MINSK 

✓ U»HPT  TS  'THE  ’LENGTH  PND  ,ENDURHNCE  ‘OF  'EPCH  'SUPERSHIP? 
'PflBIGUOUSs’ 

•:?r 


CONSTELLPT TON  * ' 

T078 

'43 

'SPRPTOGP  

'1039 

'43 

PMERTCP  

T07E 

'43 

’K  TTTYHPWK 

'T07E 

'43 

JOHN  'F.'  'KENNEDY 

T072 

'43 

' TNDEPENDENCE  ' ' ' 

T039 

•43 

'K  TEV 

MINSK  

923 
* 925 

GO 

"GO 

•n  a 

’FRENDNETR  ' T63  ' T80 
'BPROGRPPH  ' T63  ' T80 
PMPERNETP  ' T63  ' T80 
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e . Defining  Relations 
(1)  As  Converse: 

In  defining  relations  it  is  sometimes  convenient  to  use  the 
notion  of  the  converse  of  a relation.  Examples  of  this  notion  are 
CHILD  as  converse  of  PARENT,  SUBORDINATE  OFFICER  as  converse  of 
SUPERIOR  OFFICER.  The  converse  of  a given  relation  can  be  defined  as: 


DEF: XXX: CONVERSE  OF  YYY 


The  relation  whose  converse  is  to  be  defined  obviously  has  to 
be  known  to  the  system.  The  following  sequence  gives  an  example  of  a 
converse  definition  and  its  use. 

DEF: COMMAND: CONVERSE  OF  COMMANDER 
DEFINED. 

> WHO  IS  THE  COMMRNDER  OF  THE  RORRK? 

CDk  J.  ELLIOTT 

WHHT  IS  1 HE  COMMRND  OF  CDF  J.  ELLIOTT? 

RUHR* 

DEF  .-HOME:  HOME  PORT  OF  COMMRND 
DEFINED. 

WHHT  IS  THE  HOME  PORT  RND  COMMRNDER  OF  THE  K I TTYHAWK? 

MHYPORT  CHPT  R.  SPRURNCE 

WHHT  IS  CRPT  R.  SPRURNCE  S HOME? 

MHYPORT 


(2)  Through  Existing  Relations: 

New  relations  may  be  defined  in  terms  of  existing  relations,  as 
in  the  example  below,  and  the  example  of  EFFECTIVE  RANGE  in  the  section 
on  definitions  with  extensive  calculations. 

> DEF: EFFECTIVE  ENDURANCE s ENDURRNCE  ♦ PERCENT  FUEL  ? 100 
DEFINED. 

> WHHT  IS  THE  EFFECTIVE  ENDURRNCE  OF  EACH  AIRCRAFT\ 

> CARRIER  WITH  EACH  FLAG? 


UNITED 

STATES 

CONSTELLATION 

45 

SARATOGA 

45 

AMERICA 

0 

K I TTYHAWK 

39.6 

JOHN  F.  KENNEDY 

40.5 

INDEPENDENCE 

45 

SOVIET 

UNION 

LENINGRAD 

55.2 

MOSKVA 

52.8 

KIEV 

52.8 

MINSK 

49.8 
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A new  relation  can  also  be  defined  in  terms  of  a relation  that 
is  Itself  defined.  The  sequence  below  shows  the  definition  of  FATHER  as 
MALE  PARENT,  the  converse  definition  of  CHILD,  and  the  definition  of 
GRANDFATHER  in  terms  of  FATHER.  (No  use  of  these  terms  is  shown  here, 
since  none  of  the  data  bases  used  for  these  protocols  includes  data  on 
family  relationships.) 

PHRENT:  =RELh1  I OH  <FlNI  MHTE2 
DEF 1 MED. 

>NFlLE:  =LLHSS 
DEFINED. 

1 DEF : F FtTHER: MHLE  PHRENT 
DEF INED. 

» DEF: CHILD: CONVERSE  DF  PFlRENT 
DEFINED. 

> DEF  : bRHNDFRT HER:  FFlTHER  OF  F FtTHER 
DEFINED. 
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C-3.  MANAGING  DEFINITIONS 
a.  Inquiring  about  Definitions 

The  most  general  question  is  the  one  exemplified  below, 

WHAT  ARE  DEFINITIONS? 

which  can  also  be  asked  in  these  ways: 

WHAT  ARE  THE  DEFINITIONS? 

WHAT  HAS  BEEN  DEFINED? 

WHAT  DEFINITIONS  ARE  THERE? 


what  ape  'DEFtnt  Trows? 

THERE  APE  94  'L' TINES  ' TH  THTS  'ANSWER.'  1 HOW  WANY  DO  ‘YOU  'WANT? 
RESPOND  WTTH  ' *AL'L'V  ‘ "NOME “ »'  OP  A NUWBER.' 

TO 

USs'UNTTED  STATES 
AWEPTCANrUNTTED  'STATES 
'USSRs'SOVTET  UNTON 
PUSSrArSDVrET  UN TOM 
PUSSrANs'SOVTET  UNTON 
'SovrETrsnvrET  iinton 
UKTUNTTED  KTNGDON 
ENGLAND rUNTTEH  KTNGDOW 
ENGL' TSH:'UNTTED  KTNGDOW 
BPrTArN:'UNrTED  KTNGDOW 


In  specific  cases,  questions  such  as  below  can  be  asked: 


/'WHAT  TS  THE  DEFTHTTrON  OF  'l'T  HEP  TAN  'SHTP? 

lTBEPTAN  SHTPr'SHTP  WHOSE  FLAG  TS  'LTFEPTA 
/WHAT  TS  THE  DEFTHTTrON  OF  'SUPEPSHTP? 

‘ SUPEPSH TPs’SHTP  WHOSE  LENGTH  TS  GREATER  THAN  '900 


In  cases  where  items  were  defined  ambiguously,  the  answers 
reflect  this,  as  was  done  in  the  case  of  SUPERSHIP.  It  will  be  noticed 
that  two  ways  are  available  for  making  the  inquiry: 

WHAT  IS  THE  DEFINITION  OF  ...  ? 

WHAT  ARE  THE  DEFINITIONS  OF  ...  ? 
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/WHAT  TS  THE  DFFrNriTON  OF  'SUPERSHTP? 

ANBrGuaus:4 

•cor/ 

• SUPERSHrPYSHrP  WHOSE  ENDURANCE  TS  •GREATER  THAN  T60 

•C  02/ 

•SUPERSHrP.-SHrP  WHOSE  LENGTH  TS  GREATER  THAN  900 
/WHAT  ARE  THE  DEFrNrrrONS  OF  SUPERSHrP? 

AMBrGUQUSs" 

•cor/ 

SUPERSHTPrSHTP  WHOSE  'ENDURANCE  TS  GREATER  THAN  T60 

TOE/ 

SUPEPSHrPrSHrP  WHOSE  LENGTH  TS  GREATER  THAN  900 

One  important  point  about  definitions  involving  variables  is 
tliat  one  need  not  know  the  specific  items  involved  in  a given  definition 
in  order  to  get  at  it.  If,  for  instance,  the  user  wants  to  find  out 
about  the  definition  of  STATIONED  but  does  not  know  (or  remember)  the 
variables  which  were  used  in  defining  it,  he  may  use  any  items  which 
are  of  the  same  character  as  the  variables  in  the  definition.  Thus,  as 
illustrated  in  the  first  example  below,  any  numbers  can  be  used  in 
definitions  involving  number  variables.  In  cases  of  definitions  involving 
nouns,  any  nouns  can  be  used,  as  shown  In  the  second  example. 


/WHAT  TS  THE  'DEFrNTTrON  OF  F C *3  V*9*>T 
F c "3  ■*  t "9  •*/  : -*a  •*#•*3  ”9 -#'*a  - 

/WHAT  TS  THE  'DEFrNriTCJN  OF  F<3*4>'? 

F c *3  “ »’  "9  •*/•-  “3  “*“3  "9 *♦•*9 " 

/WHAT  TS  THE  DEF  rNITrON  OF  NEW  'YORK  "STAT TONED  TUBNARTNE? 

1 •NORFOLK'*  STAfrDNED  “SHrP“:-“SHrP“  'WHOSE  HONE  PORT  TS  “NORFOLK” 


b . Del eting  De f inltlons 

Definitions  can  be  deleted  in  a simple  manner,  as  shown  in  the 
sequence  below. 


WHAT  IS  THE  DEFINITION  OF  CHILD? 

CHILD: CONVERSE  OF  PARENT 
> DELETE  THE  DEFINITION  OF  CHILD. 

DEFINITION  DELETED. 

> WHAT  IS  THE  DEFINITION  OF  CHILD? 

NO  DEFINITIONS  FOUND. 

> WHAT  IS  THE  DEFINITION  OF  GRANDFATHER? 

GRANDFATHER: FATHER  OF  FATHER 
> DELETE  THE  DEFINITION  OF  GRANDFATHER. 
DEFINITION  DELETED. 
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In  cases  of  definitions  involving  variables,  the  values  of 
the  variables  need  not  be  known  in  order  to  delete  a given  definition, 
as  illustrated  in  the  following  protocol. 


/HOUI  71HHY  rOK  'oHTPo  HPE  'THERE 7 
TIE 

P/UIHHT  'To  THE  'DEFTMrTTON  OF  'EK  SHTP7 

"*E”K  THrprsHrp  whose  'maximum  cpursrMG  prmge  ts  gpertep  tram  • *E“#rono 

/DELETE  THE  DEFTHTTrON  ‘OF  ‘EF  'SHTP.' 

•DEFmrrraM  'deleted.' 

/ulHHT  To  THE  'DEFTMTTTaM  'OF  EK  SHTP? 

•HD  DEFTHTTrOMo  FOUMD.' 

/HOul  MHMY  TOK  'oHTPo  HPE  'THERE 7 
'OME  OF  THE  PHPHoES  To  'MOT  DEFTMED  'ANY  MOPE.' 


The  next  protocol  shows  how  the  deletion  of  a definition  is 
propagat ed . 


/DEF  :'t3  ( '4 ' V :'F  f *4  "* .'  0/-**  "4  '* 

' DEFTMED.' 

/UlHHT  To  '3<T0/? 

TTO 

/UlHHT  To  THE  'DEFTNTTraM  OF  F<3>4/? 

•F  f *3  '* *'  *9 ”)•  s'  S '*#'*3  '*9  '*«►  *9 “ 

/DELETE  THE  DEFTrirTTOM  'OF  'F  <3*4/ 

•DEFTNrTrOfl  DELETED.' 

/WHHT  'To  F<3>4/? 

aME  OF  THE  PHPHS'ES:  TS  'MOT  DEFTMED  'HMV  'MOPE.' 

/ulHHT  To  '3CT9/7 

ONE  OF  THE  PHRASES  TS  MOT  DEFTMED  'RMY  MOPE.' 

/DEF :'F  <*  ‘3  '* *'  *9 " V ’3  "*  ’ 3 '* 

' DEFTMED.' 

/UlHHT  To  Ed'il/7 
•20 


In  cases  of  ambiguous  definitions,  either  one  can  be  delected, 
or  both,  as  the  protocols  below  illustrate.  The  wordings  that  can  be 
used  arc: 

DELETE  DEFINITION  2 OF  . . . 

DELETE  THE  SECOND  DEFINITION  OF  . . . 

DELETE  ALL  DEFINITIONS  OF  . . . 

DELETE  THE  DEFINITION  OF  . . . 
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/WHAT  TS  THE  'DEF rNITTON  OF  •SUPERSHTP7 

•ambiguous:* 

•<ory 

SUPERSHrPrSHTP  WHOSE  ENDURANCE  TS  GREATER  THAN  T60 

to  as 

•SUPERSHrPrSHrP  WHOSE  LENGTH  TS  'GREATER  THAN  900 
/DELETE  'DEFTNITrON  3.  OF  SUPERSHTP.1 
•DEFrMTTrOM  DELETED.1 

;DEF : GRHNDFHTHER:  FHTHER  OF  F8THER 
DEFINED. 

> DEF : GRHNDFHTHER: M8LE  PARENT  OF  FHTHER 
DEFINED. 

> WHHT  IS  THE  DEFINITION  OF  GRHNDFHTHER? 

AMBIGUOUS: 

^()1> 

CRHNDFH1  HER: MALE  PARENT  OF  FHTHER 

< 0 1> 

GRHNDFHTHER: FHTHER  OF  FHTHER 
> DELETE  THE  SECOND  DEFINITION  OF  GRHNDFHTHER. 
DEFINITION  DELETED. 

/DELETE  8LL  DEFINITIONS  OF  GRHNDFHTHER. 

DEFINITION  DELETED. 

> WHHT  IS  THE  DEFINITION  OF  GRHNDFHTHER? 

NO  DEFINITIONS  FOUND. 


c.  Changing  Definitions 

Changing  a definition  can  be  achieved  by  deleting  the  existing 
one  and  substituting  a new  one  for  it,  as  shown  in  the  following  protocol. 


/WHHT  TS  THE  'DEFTNITrON  OF  "SUPERSHTP? 

SUPERSHTPrSHTP  WHOSE  ENDURANCE  TS  GREW TER  THAN  T60 

/DELETE  THE  'DEFTNITTON  'OF  'SUPEPSHTP.’ 

•DEFTNTTrON  DELETED.1 

/DEF^SUPERSHIP^SHTP  WHOSE  "LENGTH  TS  'GREATER  ‘THAN  "300 
1 DEFINED.1 

/WHHT  TS  THE  'DEFTNITrON  OF  ‘SUPERSHTP? 

TUPERSHIPTSHIP  WHOSE  LENGTH  TS  GREATER  THAN  900 
/WHHT  TS  THE  ’LENGTH  AND  ‘ENDURANCE  OF  'EACH  ‘SUPERSHTP? 


CONSTELLATION  1 1 1 T072  1 43 

'SARATOGA T039  * 43 

AMERICA T072  1 43 

KITTYHAWK r 072  1 43 

JOHN  'F:  KENNEDY  1 T072  1 ’43 

INDEPENDENCE T039  ' 43 

•KTEV 923  • 60 

MINSK 92D  1 60 
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D.  DELETING  VOCABULARY  ITEMS 

Words  for  individuals  (names),  classes,  relations,  and  number 
relations  which  have  been  introduced  as  primitive  items  can  be  deleted, 
as  illustrated  below. 


C DR  H.  HOCKETT:=NRME 
DEFINED. 

> DELETE  VOCABULARY  ITEM  C DR  H.  HOCKETT. 

VOCABULARY  ITEM  HRS  BEEN  DELETED. 

> TASK  SHI Pi =CLRSS 

DEFINED. 

> DELETE  VOCABULARY  ITEM  TASK  SHIP. 

VDCRBULHRY  ITEM  HRS  BEEN  DELETED. 

> FIRE  SUPPORT: =RELRT I ON 
DEFINED. 

> DELETE  VDCRBULHRY  ITEM  FIRE  SUPPORT. 

VDCRBULHRY  ITEM  HRS  BEEN  DELETED. 

> F IRE  PDUIER:  =NUMBER  RELRTIDN 
DEF l NED. 

> DELETE  VDCRBULHRY  ITEM  FIRE  POWER. 
VOCHBULRRY  ITEM  HRS  BEEN  DELETED. 


In  cases,  however,  where  data  has  been  Introduced  about  the 
vocabulary  items,  this  data  must  be  deleted  before  the  vocabulary  item 
Itself  can  be  deleted.  As  the  following  protocol  shows,  the  user  is 
given  help  in  accomplishing  this  task. 


/IMPORTANT  'SHIPi'^CL'ASS 
'DEFINED.' 

/THE  'KTTTYHAWK  AND  'JOHN  'F.'  'KENNEDY  'RRE  IMPORTANT  'SHIPS.' 
'DRTR  HRS  BEEN  ADDED.' 

/RAT TNG:' -NUMBER  'PEL'HTrON 
'DEFINED.' 

/THE  'RATING  'OF  'EACH  'IMPORTANT  SHIP  TS  '84.' 

'DRTR  HRS  BEEN  RDDED.' 

/DELETE  "VOCABULARY  TTEM  IMPORTANT  SHIP.' 

'DRTR  MUST  FIRST  BE  DELETED.' 

'MEMBERS  RND  MEMBERS  OF  SUBCLASSES  "ARE*" 

KTTTYHAWK 
'JOHN  F.'  KENNEDY 

/KTTTYHAWK  RND  JOHN  F.'  'KENNEDY  ARE  NOT  IMPORTANT  'SHTPS.' 
'DATA  HRS  BEEN  DELETED.' 

/DELETE  'VOCABULARY  TTEM  'IMPORTANT  'SHTP.' 

VOCABULARY  TTEM  HAS  BEEN  DELETED.' 


/DELETE  'VaCRBJLRRY  TTEM  PRTrMG.' 

'DRTR  MUST  'FIRST  BE  DELETED.' 

'REL'RTED  PRTRS  ‘RREY 

'KTTTYHRWK' 34 

'JOHN  'F.'  KEMMEDY  1 '34 

/THE  'RRTTNG  ’OF  'ERCH  TMPORTRNT  'SHTP  TS  'liQT  '84 
EH? 

/THE  'ERTTNG  OF  THE  'K rTTYHRWK!  TS  MOT  "34: 

•DHTH  HRS  BEEN  'DELETED.' 

/THE  ERTTHG  'OF  THE  'JOHM  'F.'  KENNEDY  TS  NOT  '34 
DRTR  HRS  DEEM  DELETED.' 

/DELETE  'VaCRBUL'RRY  TTEM  'RRTTNG.' 

"v'dCRBUL'RRY  TTEM  HRS  BEEN  DELETED.' 
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IV.  VERSIONS  IN  THE  REL  SYSTEM 

The  architecture  of  the  REL  system  is  oriented  towards  giving 
the  user  as  much  flexibility  as  possible  in  working  with  his  data,  as 
evidenced  in  the  preceding  section  on  modifications,  extensions,  and 
definitions.  If  those  capabilities  are  to  be  indeed  useful,  however, 
the  user  cannot  be  limited  to  one  copy  of  a given  data  base,  since  that 
would  soon  be  changed  by  the  user  in  a number  of  ways,  some  of  which 
he  might  not  want  to  be  permanent.  This  consideration  led  to  the 
development  of  a system  organization  that  allows  the  user  to  have  two 
(or  more)  copies  of  his  data  — one  that  he  works  with,  thus  changing 
it,  and  another  that  he  keeps  as  a backup.  Those  copies  are  called 
versions. 

A.  THE  NATURE  OF  A VERSION 

There  are  two  kinds  of  versions: 

(1)  User's  versions 

(2)  Base  versions 

A-l . USER’S  VERSIONS 

A user's  version  is  a language-data  base  package,  that  is 
it  incorporates  the  gramnar  and  processing  routines  of  a particular 
REL  language  and  a user's  data  base.  Any  changes,  extensions,  and 
definitions  that  the  user  introduces  into  it  become  part  of  it 
permanently.  Versions,  unless  they  are  deleted,  are  automatically 
retained  from  session  to  session.  An  REL  system  at  a given  Installation 
may  thus  contain  a number  of  versions  belonging  to  a number  of  users. 
This  is  an  important  consideration  from  the  point  of  view  of  space. 

Typically,  a given  user  will  want  to  have  at  least  two 
versions  for  two  reasons.  One  version  would  be  a permanent,  backup 
version  which  could  not  be  modified  either  by  the  user  himself  or  by 
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anybody  else.  The  other  version  would  at  a certain  initial  point  be 
an  exact  copy  of  the  permanent  version,  but  soon  after  would  most  likely 
undergo  changes,  through  extensions  and  definitions.  This  working 
version  is  the  one  in  which  the  user  will  also  experiment  with  definitions 
and  data  analyses  in  order,  for  instance,  to  find  a most  suitable 
definition  or  alternate  conclusions  in  data  analyses.  Once  the  user  is 
satisfied  with  the  modifications  and  extensions  they  can  be  incorporated 
into  the  permanent  backup  version  by  replacing  it,  through  deleting  and 
copying,  with  the  working  version. 

That  is  one  reason  for  having  two  versions.  Another  is  that 
things  can  go  wrong  — for  instance  through  hitting  a bug.  Although 
this  is  highly  unlikely,  the  working  version  may  become  unreliable  or 
even  unusuable.  It  should  then  be  deleted,  and  a fresh  copy  made  of  the 
backup  version.  The  new  copy  will  not,  of  course,  contain  any  of  the 
modifications  or  extensions  introduced  by  the  user.  To  avoid  this, 
a user  may  make  copies  of  the  working  versions  as  he  goes  along,  but 
limitations  of  space  may,  of  course,  be  a consideration. 

A-2 . BASE  VERSIONS 

A base  version  may  have  the  same  characteristics  as  a user's 
permanent  version,  but  it  may  also  be  different  and  consist  only  of 
a given  language  and  contain  no  data.  Base  versions  are  supplied  by 
the  system.  One  of  the  principal  REL  languages  is  REL  English.  It 
constitutes  a base  version  which  contains  only  the  grammar  rules  and 
a corresponding  set  of  interpretive  semantic  routines.  It  does  not 
contain  any  data  base,  and  hence  vocabulary,  except  such  grammatical 
words  as  WHAT,  WHO,  HOW  MANY,  EACH,  EQUAL  TO,  BEFORE,  AND,  TWO,  names 
of  months  (e.g.  JANUARY),  and  the  like  which  are  part  of  the  grammar 
rules . 
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B.  THE  VERSIONS  IN  THIS  DEMONSTRATION  SYSTEM 

The  versions  currently  available  in  the  demonstration 
system  are: 

(1)  NAVY 

(2)  NAVY-1 

These  two  versions  are  identical,  but  there  is  a difference 
in  their  status,  that  is  what  can  be  done  with  them  (see  section  on 
status  of  versions).  These  versions  contain  the  REL  English  language 
and  the  Navy  data  base  described  in  reference  1. 

(3)  COMAIR 

This  version  contains  the  REL  English  language  and  a data 
base  on  U.S.  commercial  aircraft. 

(4)  REL  ENGLISH 

This  version  is  a base  version  (see  section  on  the  nature  of 
versions).  It  contains  the  REL  English  language  but  no  data. 
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C.  WORKING  WITH  VERSIONS 

There  is  a body  of  commands  in  the  REL  system  that  are  used 
for  the  manipulation  of  versions.  They  constitute  part  of  the  command 
language  which  is  fully  described  in  Reference  2.  Some  commands  are 
as  follows. 

C-l.  COPY  <version  name  2>  FROM  <version  name  1> 

>'COPY  NAVY-2  FROM  NAVY 
VERSION  HAS  BEEN  COPIED 
>COPY  COMAIR-1  FROM  COMAIR 
VERSION  HAS  BEEN  COPIED 

This  command  makes  a copy  of  an  already  existing  version. 

The  new  version  is  identical  to  the  one  of  which  it  is  a copy.  The 
new  version  can  be  used  and  altered  without  in  any  way  disturbing  the 
version  of  which  it  is  a copy. 

The  name  of  the  new  version  may  be  any  characters,  including 
blanks,  up  to  twenty  (20)  in  length,  but  it  may  not  be  a name  that  has 
already  been  used  for  some  other  version. 

>C0PY  COMAIR-1  FROM  COMAIR 
NEW  VERSION  NAME  IS  ALREADY  IN  USE 
> COPY  NAVY  FROM  REL  ENGLISH 
NEW  VERSION  NAME  IS  ALREADY  IN  USE 

Thus,  If  a copy  of  the  NAVY  version  is  mad''  it  cannot  be  called  NAVY-1 
since  sucli  a version  already  exists  (see  section  on  current  versions). 
The  user  who  makes  a copy  with  a new  name  is  considered  the  creator 
of  this  new  version  (see  section  on  status  of  versions). 

The  result  of  the  command 

>-C0PY  ARPA  PROJECTS  FROM  REL  ENGLISH 
VERSION  HAS  BEEN  COPIED 


is  a version  containing  nothing  but  REL  English.  A user  can  start 
building  the  data  base  into  this  new  version  named  ARPA  PROJECTS  by 
entering  data  (see  section  on  adding  data  items). 
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C-2.  ENTER  < version  name-' 

In  order  to  use  a version,  one  that  has  been  around  for  a 
while  or  a newly  copied  one,  the  user  must  ENTER  it,  as  in  the  examples 
be 1 ow : 


> ENTER  COMA TP- 1 
PROCEED. 

> ENTER  APPA  PROJECTS 
PROCEED. 


Clearly,  only  a version  which  is  ENTERABLE  can  be  entered 
(see  section  on  status  of  versions).  After  the  ENTER  command  is 
executed,  the  user  Is  already  In  his  version  and  his  statements 
thereafter  are  interpreted  in  the  language  of  a given  version  until 
he  exits  from  the  given  version. 

C-3.  EXIT 

This  command  is  the  way  to  get  out  of  a given  version. 

If  a user  is  in  a version  and  types  EXIT,  the  system  responds: 

EXIT 

COMMAND  LANGUAGE*  PROCEED 

At  that  time  the  user  may  make  use  of  any  of  the  other 
commands,  for  example,  copy  another  version  or  delete  a version. 

If,  however,  he  wants  to  terminate  the  session,  it  is  necessary  to 
type  EXIT  again.  Thus  the  sequence  from  entering  a version  to 
getting  out  of  the  REI.  system  entirely  Is: 

> ENTER  COMA TP- 1 
PROCEED. 

-HOLI  MANY  ATRCPAFT  ARE  THERE"7 

73 

>EXTT 

COMMAND  LANGUAGE*  PROCEED 
>EXIT 

PROCESSING  COMPLETED*  THANK  YOU. 

READY 
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C-4.  DELETE  < version  name> 

This  command  completely  erases  the  version  specified.  Only 
the  creator  of  a version  can  delete  a version  (or  a system  administrator, 
if  such  a person  has  been  designated). 

The  disk  space  (extents)  occupied  by  a given  version  is 
released  back  to  the  system  when  a given  version  is  deleted.  This  is 
important  to  remember  upon  the  appearance  of  the  message: 

UNABLE  TO  ALLOCATE  ADDITIONAL  EXTENTS 

In  such  a case,  some  version  that  can  be  spared  should  be  deleted,  for 
example: 

DELETE  NAVY- 2 

The  following  protocol  illustrates  such  manipulations.  It  will 
be  noticed  that  in  the  DIRECTORY  two  versions  appear,  SYSTEM  and  COMMAND, 
which  are  system  versions.  SYSTEM  cannot  be  entered  by  users.  COMMAND 
is  automatically  entered  when  logging  on  or  exiting  from  a user  version. 


/DIRECTORY 

USER  ID  VERSION  NAME  EXTENTS  ENTERABLE  COPYABLE 

TOTAL  210 

ALLOCATED  210 


RELSYS  COMAIR-1  37  CREATOR 

APPA  PROJECTS  33  CREATOR 

COMAIR  37  NO  ONE 

NAVY  66  NO  ONE 

PEL  ENGLISH  27  NO  ONE 

SYSTEN 7 CREATOR 

CONNAND  3 CREATOR 

> COPY  NAVY-1  FROM  NAVY 


NOT  ENOUGH  ROON  FOR  NEW  VERS TON 
> ENTER  COMATR-l 
PROCEED. 

/DEF: SPECIAL  AIRCRAFT: AIRCRAFT  WHOSE  TAKEOFF  LENGTHS 
/IS  LESS  THAN  4500  AND  THAT  HAVE  LANDING  SPEEDS 
'/LESS  THAN  100 
DEFINED. 


CREATOR 

CREATOR 

ANYONE 

ANYONE 

ANYONE 

CREATOR 

CREATOR 
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LIST  THE  TAKEOFF  LENGTH  AND  LAND TNG  SPEED  OF  EACH x 
SPECTAL  AIRCRAFT. 

SYSTEM  ERROR  AT  CUTYB6  >0?A> 

UNABLE  TO  ALLOCATE  ADDITIONAL  EXTENTS. 

SENTENCE  ABNORMALLY  TERMINATED.  VERSION  MAY 
HAVE  BEEN  ERRONEOUSLY  MODIFIED.  PROCEED. 

EXIT 

COMMAND  LANGUAGE*  PROCEED 

DELETE  COMAiP-1 

VERSION  HAS  BEEN  DELETED. 


DELETE  APPA  PROJECTS 
VERSION  HAS  BEEN  DELETED. 
> COPY  NAVY-1  FROM  NAVY 
VERSION  HAS  BEEN  COPIED 
DIRECTORY 


USER  ID  VERSION  NAME 


RELSYS 


EXTENTS  ENTERABLE  COPYABLE 


TOTAL 

HI  0 

ALLOCATED 

205 

NAVY-1 

65 

CREATOR 

CREATOR 

COMAIR 

37 

NO  ONE 

ANYONE 

NAVY 

66 

NO  ONE 

ANYDNE 

REL  ENGLISH 

27 

NO  ONE 

ANYONE 

SYST  EM 

7 

CREATOR 

CREATOR 

COMMAND 

3 

CREATOR 

CREATOR 
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D.  STATUS  OF  VERSIONS 

The  status  of  a version  determines: 

(1)  Who  can  enter  the  version 

(2)  Who  can  copy  the  version 

The  status  can  be  changed  only  by  the  creator  of  a version. 

The  commands  which  are  available  to  the  creator  for  this  purpose  are 
described  in  Reference  2,  and  one  is  illustrated  in  the  middle  of  the 
following  protocol.  When  a version  is  created,  its  initial  status  is 
that  it  can  be  copied  and  entered  only  by  the  creator. 

There  are  three  cases  with  respect  to  the  status  of  a version. 
It  may  be  copyable  or  enterable  by: 

(1)  Anyone 

(2)  No  one 

(3)  Creator 

Since  these  properties  are  independent,  there  are  thus  nine 
possibilities.  NAVY,  COMAIR,  and  REL  ENGLISH  are  copyable  by  anyone 
and  enterable  by  no  one.  It  is  thus  possible  to: 

COPY  NAVY- 2 FROM  NAVY 
but  it  is  not  possible  to: 

ENTER  NAVY 

NAVY-1  is  copyable  by  creator  and  enterable  by  creator  only. 
The  creator  can  thus: 

COPY  NAVY- 3 FROM  NAVY-1 

ENTER  NAVY-1 

ENTER  NAVY- 3 

DELETE  NAVY-1 

DELETE  NAVY- 3 


117 


The  status  of  existing  versions  and  the  amount  of  storage 
they  occupy  can  be  found  out  from  the  director  through  the  command: 

DIRECTORY 


as  is  illustrated  below. 


DIRECTORY 
USER  TD 


PELSYS 


VERSION  NAME 


EXTENTS 


ENTERABLE  COPYRBLE 


TOTAL 

210 

ALLOCATED 

140 

CDMAIR 

37 

NO  ONE 

ANYONE 

NAVY 

66 

NO  ONE 

ANYONE 

PEL  ENGLISH 

27 

NO  ONE 

ANYONE 

SYSTEM 

7 

CREATOR 

CREATOR 

COMMAND 

3 

CREATOR 

CREATOR 

ENTER  CDMAIR 

VERSION  CRN  NOT  BE  ENTERED 
COPY  COMAIR-1  FROM  CDMAIR 


VERSION  HAS  BEEN  COPIED 
> DIRECTORY 

USER  ID  VERSION  NAME 

TOTAL 

EXTENTS 

210 

ENTERABLE 

COPYRBLE 

ALLOCATED 

177 

PELSYS  COMAIR-1 

37 

CREATOR 

CREATOR 

CDMAIR 

37 

NO  ONE 

ANYONE 

NAVY 

66 

NO  ONE 

ANYONE 

RhL  ENGLISH 

27 

NO  ONE 

ANYONE 

SYSTEM 

7 

CREATOR 

CREATOR 

COMMAND 

3 

CREATOR 

CREATOR 

> MARK  COMAIR-1  COPYRBLE  BY 

NO  ONE 

VERSION  HAS  BEEN  MARKED 

> DIRECTORY 

USER  ID  VERSION  NAME 

EXTENTS 

ENTERABLE 

COPYRBLE 

T u r RL 

210 

ALLOCATED 

177 

RELSYS  COMAIR-1 

37 

CREATOR 

NO  ONE 

CDMAIR 

37 

NO  ONE 

ANYONE 

NAVY 

66 

NO  ONE 

ANYONE 

PEL  ENGLISH 

27 

NO  ONE 

ANYONE 

SYSTEM 

7 

CREATOR 

CREATOR 

COMMAND 

3 

CREATOR 

CREATOR 

>COPY  TEST  FROM  COMAIR-1 

VERSION  MAY  NOT  BE  COPIED 

> ENTER  COMRIR-1 
PROCEED. 

> HOW  MANY  AIRCRAFT  ARE  THERE? 


78 

>EXTT 

COMMAND  LANGUAGE * PROCEED 
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V.  QUERYING  AN  UNKNOWN  DATA  BASE 


A data  base  that  is  not  known  to  a user  can  be  approached 
through  a number  of  general  questions,  which  are  aimed  at  revealing 
the  underlying  structures  of  the  data  base  and  their  contents,  as  well 
as  definitions  which  may  have  been  introduced. 

For  the  purpose  of  this  illustration  it  is  assumed  that  a 
version  called  COMAIR  contains  such  an  unknown  data  base. 

We  can  inquire  about  the  structural  organization  of  the  data 
with  questions  about  what  classes  and  relations  it  contains.  Information 
about  what  is  known  about  specific  individuals  and  classes  can  also  be 
obtained.  Another  group  of  questions  pertains  to  definitions  which  may 
have  been  introduced. 

To  find  out  what  CLASSES  are  in  the  data  base,  one  can  ask 
any  one  of  the  following  questions: 

WHAT  ARE  CLASSES? 

WHAT  ARE  THE  CLASSES? 

WHAT  CLASSES  EXIST? 

WHAT  CLASSES  ARE  THERE? 


> WHAT  ARE  CLASSES? 
ATRCRAFT 
PASSENGER  PLANE 
CARGD  PLANE 

> WHAT  ARE  THE  CLASSES? 
ATRCRAFT 
PASSENGER  PLANE 
CARGD  PLANE 

> WHAT  CLASSES  EXTST? 
ATRCRAFT 
PASSENGER  PLANE 
CARGD  PLANE 

> WHAT  CLASSES  ARE  THERE? 
ATRCRAFT 
PASSENGER  PLANE 
CARGD  PLANE 


1 19 


To  obtain  information  abour  RELATIONS,  one  should  similarly  ask: 

WHAT  ARE  RELATIONS? 

WHAT  ARE  THE  RELATIONS? 

WHAT  RELATIONS  EXIST? 

WHAT  RELATIONS  ARE  THERE? 


> WHAT  ARE  RELflT  IONS7 

THERE  ARE  41  LINES  IN  THIS  ANSWER.  HOW  MANY  DO  YOU  WANT? 
RESPOND  WITH  "ALL'S  "NONE".  DP  A NUMBER. 

> ALL 

MANUFACTURER 

MODEL 

POPULAR  NAME 

SERIES  DESIGNATION 

MISSION 

CREW  SIZE 

MAX  PASSENGERS 

SEATING  CAPACITY 

CARGO  CAPACITY 

CARGO  SPACE 

WINGSPAN 

MAX  LENGTH 

MAX  HEIGHT 

EMPTY  WEIGHT 

GROSS  WEIGHT 

MAX  LANDING  WEIGHT 

NUMBER  OF  ENGINES 

ENGINE  MAKE 

ENGINE  MODEL 

ENGINE  DESIGNATION 

MAX  SPEED 

MAX  MACH  SPEED 

OPT  CRUISE  SPEED 

OPT  CRUISE  MACH  SPEED 

LANDING  SPEED 

CONDITIONAL  LANDING  SPEED 

TAKEOFF  LENGTH 

CONDITIONAL  TAKEOFF  LENGTH 

LANDING  LENGTH 

CONDITIONAL  LANDING  LENGTH 

STILL  AIR  RANGE 

CONDITIONAL  STILL  AIR  RANGE 

CONDITION  1 

CONDITION  2 

CONDITION  3 

CONDITION  4 

CONDITION  5 

2ND  ENGINE  MODEL 

2ND  ENGINE  DESIGNATION 

3RD  ENGINE  MODEL 

3RD  ENGINE  DESIGNATION 
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> WHAT  RELATIONS  EXIST7 

THERE  ARE  41  LINES  IN  THIS  ANSWER.  HOW  MANY  DO  YOU  WANT7 
RESPOND  WITH  "ALL"*  "NONE"?  OP  A NUMBER. 

>2 

MANUFACTURER 

MDDEL 

> WHAT  RELATIONS  ARE  THERE? 

THERE  ARE  41  LINES  IN  THIS  ANSWER.  HOW  MANY  DO  YOU  WANT? 
RESPOND  WITH  ,'ALL,V  ''NONE,’>  OR  A NUMBER. 

>2 

MANUFACTURER 

MODEL 


Some  such  questions  can  clearly  have  very  long  answers  In  case 
of  large  data  bases.  As  an  aid,  the  computer  tells  the  user  how  many 
lines  of  output  there  are  and  gives  the  option  of  selecting  as  many  as 
are  wanted,  or  all,  or  none. 

To  find  out  if  there  are  any  DEFINITIONS  and  what  they  are, 
one  can  ask: 

WHAT  ARE  DEFINITIONS? 

WHAT  ARE  THE  DEFINITIONS? 

WHAT  HAS  BEEN  DEFINED? 

WHAT  DEFINITIONS  ARE  THERE? 


The  following  sequence  illustrates  a situation  in  which  at  first  there 
are  no  definitions  in  the  version. 


> WHAT  ARE  DEFINITIONS? 

NONE 

> DEF : A IRPLANE : AIRCRAFT 
DEFINED. 

> DEF: PAYLOAD: GROSS  WEIGHT  - EMPTY  WEIGHT 
DEFINED. 

> DEF: RANGE: ST ILL  AIR  RANGE 
DEFINED. 

> DEF : LONG  RANGE  AIRCRAFT: AIRCRAFT  WHOSE  RANGE  EXCEEDS  7000 
DEFINED. 

> WHAT  ARE  DEFINITIONS7 
A IRPLANE : AIRCRAFT 

PAYLOAD: GROSS  WEIGHT  - EMPTY  WETGHT 
RANGE: STILL  AIR  RANGE 

LONG  RANGE  AIRCRAFT: AIRCRAFT  WHOSE  RANGE  EXCEEDS  7000 
> WHAT  HAS  BEEN  DEFINED7 
AIRPLANE * AIRCRAFT 

PAYLOAD: GROSS  WETGHT  - EMPTY  WETGHT 
RANGE: ST ILL  AIR  RANGE 

LONG  RANGE  AIRCRAFT: AIRCRAFT  WHOSE  RANGE  EXCEEDS  7000 
> WHAT  DEFINITIONS  ARE  THERE? 

A TRPLANE * A TRCRAFT 

PAYLOAD: GROSS  WEIGHT  - EMPTY  WETGHT 
RANGE: ST TLL  ATR  RANGE 

LONG  RANGE  AIRCRAFT* ATRCRAFT  i.tHOSE  RANGE  EXCEEDS  7000 


/ 
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The  Information  contained  in  the  data  base  about  INDIVIDUALS 
and  CLASSES  can  be  obtained  through  three  equivalent  phrases: 

WHAT  IS  KNOWN  ABOUT  . . . ? 

WHAT  DO  YOU  KNOW  ABOUT  . . . ? 

DESCRIBE.  . . . 


Thus,  if  we  have  the  class  of  AIRCRAFT,  we  can  ask: 

WHAT  IS  KNOWN  ABOUT  AIRCRAFT? 

✓WHAT  IS  KNOWN  ABOUT  AIRCRAFT? 

THERE  APE  39  L INES  IN  THIS  ANSWER.  HOW  NANY  DO  YOU  WANT? 
RESPOND  WITH  "ALL”*  "NONE"*  OR  A NUMBER. 

ALL 

ALL  ARE  AIRCRAFT 
ALL  HAVE  3RD  ENGINE  DESIGNATION 
3RD  ENGINE  MODEL 
2ND  ENGINE  DESIGNATION 
2ND  ENGINE  MODEL 
CONDITION  5 
CONDITION  4 
CONDITION  3 
CONDITION  2 
CONDITION  1 
ENGINE  DESIGNATION 
ENGINE  MODEL 
ENGINE  MAKE 
GROSS  WEIGHT 
MAX  HEIGHT 
MAX  LENGTH 
WINGSPAN 

SERIES  DESIGNATION 
POPULAR  NAME 
MODEL 

MANUFACTURER 
SOME  ARE  CARGO  PLANE 

PASSENGER  PLANE 
SOME  HAVE  MAX  LANDING  WEIGHT 
LANDING  LENGTH 
MAX  PASSENGERS 
EMPTY  WEIGHT 
LANDING  SPEED 
MISSION 
MAX  SPEED 
STILL  AIR  RANGE 
CREW  SIZE 
CARGO  CAPACITY 
CARGO  SPACE 
TAKEOFF  LENGTH 
NUMBER  OF  ENGINES 
OPT  CRUISE  MACH  SPEED 
OPT  CRUISE  SPEED 
SEATING  CAPACITY 
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In  the  case  of  individuals,  say,  the  BOEING  720,  one  can  similarly  ask 

WHAT  IS  KNOWN  ABOUT  BOEING  720? 


>WHAT  IS  KNOWN  RBOUT  THE  BOEING  720? 

THERE  ARE  36  LINES  IN  THIS  ANSWER.  HOW  MANY  DO  YOU  WANT^ 

RnCPOND  WITH  "ALL'*  "NONE"*  OP  A NUMBER. 

> ALL 

IS  A PASSENGER  PLANE 
AIRCRAFT 

HAS  A 3RD  ENGINE  DESIGNATION 
3RD  ENGINE  MODEL 
2ND  ENGINE  DESIGNATION 
2ND  ENGINE  MODEL 
CONDITION  5 
CONDITION  4 
CONDITION  3 
CONDITION  2 
CONDITION  1 
STILL  AIR  RANGE 
LANDING  LENGTH 
TAKEOFF  LENGTH 
LANDING  SPEED 
OPT  CRUISE  MACH  SPEED 
MAX  SPEED 

ENGINE  DESIGNATION 
ENGINE  MODEL 
ENGINE  MAKE 
NUMBER  OF  ENGINES 
MAX  LANDING  WEIGHT 
GROSS  WEIGHT 
EMPTY  WEIGHT 


MAX  HEIGHT 
MAX  LENGTH 
WINGSPAN 
CARGO  CAPACITY 
SEATING  CAPACITY 
MAX  PASSENGERS 
CREW  SIZE 
MISSION 

SERIES  DESIGNATION 
POPULAR  NAME 
MODEL 

MANUFACTURER 
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UIHRT  DO  YOU  KNOW  ABOUT  THE  BOEING  7207 

THERE  APE  36  LINES  TN  THIS  ANSWER.  HOW  MANY  DO  YOU  WANT? 
RESPOND  WTTH  'ALL”?  "NONES  OP  A NUNBER. 

>2 

IS  A PASSENGER  PLANE 
ATRCRAFT 

> DESCRIBE  THE  BOE ING  720. 

THERE  ARE  36  LINES  TN  THTS  ANSWER.  HOW  MANY  DO  YOU  WANT7 
RESPOND  WTTH  "ALL’S  "NOME’S  OR  A NUMBER. 

>2 

TS  A PASSENGER  PLANE 
ATRCRAFT 


One  can  also  ask  specific  questions  about  existing  classes  or  relations, 
such  as: 


WHAT  ATRCRAFT  ARE  THERE7 

THERE  ARE  78  LINES  TN  THTS  ANSWER.  HOW  MANY  DO  YOU  WANT? 
RESPOND  WTTH  "ALL’S  "NONE  S OR  A NUMBER. 

>10 

BOEING  7 07-32 0C  INTERCONTINENTAL 
BDEING  720 

BOEING  707-420  INTERCONTINENTAL 
BEECH  B-99 
BOEING  707-120 
BOEING  707-I20B 

BOEING  707-320B  INTERCONTINENTAL 
BOEING  707-320  INTERCONTINENTAL 
BOEING  720B 

BOEING  727-200  ADVANCED 

> WHAT  ARE  MANUFACTURERS? 

BOEING 

BEECH 

MCDONNELL  DOUGLAS 
FAIRCHILD  INDUSTRIES 
GENERAL  DYNAMICSYCONVAIR 
LOCKHEED 
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